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lastic Film Winding Machi 
Continuous Plastic Film Winding Machinery 


In sealing, potting and encapsulation— 


give excellent electrical, thermal and 
mechanical properties, plus— 


® 


excellent dimensional J high mechanical strength 
J stability 

outstanding adhesion to J exceptional dielectric 

metal, glass, plastics properties 


Although relatively new, the Epon resins have won an 
important place in electronic and electrical manufacture. 
Their applications are manifold . . . in printed circuit 
laminates, transformer and motor sealing compounds, 
potting compounds for components and subassemblies, 
protective enamels, adhesives, tool and die materials. 


For potting and encapsulating—the excellent dimensional 
pound, formulated by Epoxylite Cor- = 
poration, El Monte, California, to a stability of Epon resins, which can, for example, withstand 
400-hva transformer winding at solder bath temperatures without ill effect, and their out- 
La -Ho Electric Co., Los 

standing adhesion to metals and glass assures airtight en- 


Angeles, Calif. 
closure of delicate components and vacuum tubes 


r As adhesives—solvent-free Epon resin formulations cure at 
| room temperature with contact pressure alone; form powerful 
bonds between glass, metal, wood or plastic. 


As sealing compounds—varnishes and enamels based on 
Epon resins provide excellent moisture sealing plus outstand- 
ing resistance to solvents and chemicals, even at elevated 
temperatures. 

For laminating— Epon resins laid up with inert fibrous fillers 
produce base laminates that have superior dielectric prop2r- 
ties and can be sheared, punched, drilled and bath soldered. 


Write for information on the use of Epon resins in electrical 


Thoxene Clamp-Coat, an Epon resin and electronic applications. 
cable splicing compound, producesa 
weatherproof, abrasion-resistant 
coating with high electrical insula- 
tion. Manufactured by Woodmont 
Products iInc., Huntingdon Valley, Pa. 


SHELL CHEMICAL CORPORATION 


CHEMICAL SALES DIVISION, 380 Madison Avenue, New York 17, New York 


Atlante Boston Chicage Cleveland Detroit - Houston Los Angeles - Newerk New York Son Francisco Lovie 
IN CANADA, Chemical Division, Shell Oll Compeny of Cenede, Limited Montree!l Terente - Vencevver 
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chemically resistant pigments 
for plastics 


paints 
printing inks 


fom, Research, to Reality 


A SALES DIVISION OF 


GENERAL ANILINE & FILM CORPORATION 
435 HUDSON STREET + NEW YORK 
BOSTON: CHARLOTTE LOS ANGELES 


14, NEW YORK 


NEW YORK PHILADELPHIA PORTLAND, 
CANADA: CHEMICAL DEVELOPMENTS OF CANADA, 


+ CHATTANOOGA + CHICAGO 
ORE. « PROVIDENCE SAN FRANCISCO in LTo., MONTREAL 
; Heliogen pigments monufactured by the General Aniline and Film Corporation are sold outside the United States under the trademark ‘‘Fenalac.’’ 
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POLYETHYLENE 
PROCESSING TIPS 


HOW RESIN DENSITY 
AFFECTS POLYETHYLENE PROPERTIES 


The density of a polyethylene is one of three basic 
characteristics which determine the properties of a 
processed part. The other two basic characteristics 
are molecular weight and molecular weight distribu- 
tion. Relationships among the three were discussed 
in Tips, Vol. 2, No. 1 (reprints are available) 

Polyethylene density can range from 0.910 to 
0.965. The graphs below indicate what happens to 
certain properties as density of the resin increases, 
assuming the other two basic characteristics do not 
change. 

It must be remembered, though, that these graphs 
do not give the entire story. Molecular weight and 
molecular weight distribution are often different in 
resins of different densities, so the effects of all three 
must be taken into consideration if the end properties 

re to be predicted. The effects of these other charac- 
teristics on end properties will be discussed in future 
issues of “USI. Polyethylene Processing Tips”. 
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Resistance to Environmental 
Stress Cracking 


RESISTANCE TO 
ENVIRONMENTAL 
STRESS CRACKING 
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Brittleness Temperature 


BRITTLENESS 
TEMPERATURE 
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Chemical Progress Week — April 8-12 


Softening Point 
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U.S.I. PETROTHENE® Polyethylene resins are now 
available in densities up to 0.925 and will soon be 
available over a wider density range. Molecular 
weight and molecular weight distribution can also be 
varied at will. 

U.S.I. technical service engineers will be glad to 
work with you to determine what resin characteristics 
can give you the properties most suitable for the 
polyethylene product that you are making — or plan 
to make. 


UWS Iroustaiar CHEMICALS CO. 


Division of National Distillers 
Products Corporation 

99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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The molding material 


with higher arc resistance... 
assures circuit breaking safety 


at full load! 


High arc resistance determines 
choice of RESINOX 3700 

for new Russell & Stoll circuit 
breaking receptacles 


The new R&S “SAF-T-ARC’® 
plugs and receptacles provide 
for compiete circuit breaking. 
Safety is assured, even under 
overload. 

The insulating bodies that 
house the electrical contacts 
in these units are molded of 
RESINOX 3700. Tests conducted 
by Russell & Stoll for high are 
resistance show that RESINOX 3700 did not track or burn, 
even when subjected to 50°, greater than rated loads. 

Manufacturers of electrical parts profit also from the 
excellent moldability of RESINOX 3700, its elimination of 
scrap and other production problems, its high impact 


resistance. 

RESINOX 3700 has many times been the one molding 
material that can solve an electrical equipment problem. 
Keep the complete facts about this Monsanto phenolic in 
your “ready” file. Write to Monsanto Chemical Company, 
Plastics Division, Room 1872, Springfield 2, Massachusetts. 


MONSANTO RESINOX 
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For new and better monomeric and polymeric 
esters in the rubber, plastics, plasticizer, 


synthetic lubricant and chemical industries 


a major 
basic source of 
higher-quality 


If you use or contemplate using Adipic Acid, you can 
benefit two ways by buying from National Aniline: 


Our new, non-captive production of ADIPIC 
ACID at Hopewell, Va. sets a new industry 
standard of quality: Strength 99.8% minimum; 
Moisture 0.2% maximum with iron and vola- 
tile acids way down in ppm. Color is excep- 
tionally light. 


Equally important, dependable volume de- 
livery is assured by an efficient, direct continu- 
ous process plant supplied with all basic raw 
materials from within the Allied group. 


So that you can evaluate National® Adipic Acid in 
your own application, we will be glad to send a 
liberal working sample and to quote on your needs. 


Write also for TECHNICAL BULLETIN I-12 


This comprehensive 8-page technical bulletin on 
National Adipic Acid gives physical and chemical 
properties; principal reactions of the carboxyl and 
alpha methylene groups; solubility curve, and sug- 
gested uses with copious literature references. 
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ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6G, NWN. Y. 


Akron Atlanta Boston Charlotte Chattanooga Chicago 
Columbus, Ga. Greensboro Los Angeles New Orleans Philadelphia 
Portland, Ore. Providence Richmond San Francisco Toronto 
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' “Standard of the industry” for nearly a decade 


INCREASE PROFIT ON PLASTICS PRODUCTION 


ELIMINATIN 


» POROSITY* IN EXTRUDED MATERIAL 
UNWIELDY PRE-DRYING ATTACHMENTS 
EXTRA PASSES THROUGH EXTRUDER 


baa ba ba If you extrude plastics which must be “vented,” such as 
fe <=. cellulose, acetate and butyrate, ethyl cellulose, acrylic and 


¢ 7 vinyl powder blends, you can cut production costs, speed 
= up the work and increase your ratio of profiit with NRM 
Devolatilizing Extruders. Although designed specially for the 
. work, you pay no premium for “custom” construction . 
Re they are standard in our line. They are obtainable in all 
“= : sizes and may be electric or oil heated. 


= FEED BOX 


1 

NRM PATENTED 

DIE | VACUUM ADJUSTABLE VALVE 

B A | 

—— Le/D Ratio 
* Volatile constituents in the 
plastic causing porosity are 
vented” as follows: Plastic is 
heated, plasticized, and volatile WRITE TODAY FOR MORE DETAILS, QUO- 
elements brought to evaporation TATIONS, OR TO ARRANGE A DEMON- 
cape through vent built integral 
with the cylinder. In stage C, 
material is further heated and 
worked, completing the extru- 
sion cycle. 2765 / | 


General Offices and Engineering Laboratories: 47 West Exchange St., 
Akron 8, Ohio 

EASTERN PLANT: 384 Getty Ave, Clifton, N. J. 

SOUTH: The Robertson Company, Rutland Building, Decatur, Ga. 

WEST: S M. Kipp, Box 441, Pasadena 18, Cal. 

MID-WEST: National Rubber Machinery Company, 5875 N. Lincoln Ave., 
Chicago 45, Ill 

CANADIAN: F. F. Barber Machinery, Ltd., 187 Fleet St., West, Toronto, Ont. 

EXPORT: Omni Products Corporation, 460 Fourth Ave., New York, N. Y. 
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One by one, three thousand pumps take on 


their intricate assignments 


In the giant reactors, ethylene stirs and 


responds to a unique catalytic influence 


At Adams Terminal on the Houston Ship 


Channel, Phillips Chemical Company is now 


POLYETHYLENE 


Right now the world’s strongest, toughest 
thvlene polymer is available commercial 

Right now you can get up to 40 more 
production per pound of resin by taking full 
idvantage of the inherent strength of MAR 
| X 50) You mav yet 1} to 25 faster cve le 
time Too ARI EX 50 sets if ut 
higher te erature And talk about service! 
VWARLEX 50 withstands heat, cold and abra 
Si resist l, solvent hemicals 
yit? il eled efhicier t? t suyye ts 
scores new ne pront CO d 
never toucn betore 

Right now « vour MARLEX sales repre 
sentative. Find out how MARLEX 50 pe 
ethvlene is ready to make money for vou in 
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INJECTION MOLDING 
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One by one, three thousand pumps take on 


their intricate assignments 


In the giant reactors, ethylene stirs and 


responds to a unique catalytic influence 


At Adams Terminal on the Houston Shi 
Channel, Phillips Chemical Company is now 


h full scale manufacture of 


on stream wit 


POLYETHYLENE 


Right now the world’s stronyest toughest 
ethvlene poivmer Is ivallable commercially 


Right now you can get up to 40 more 
production per pound of resin by taking full 


_ advantage of the inherent strength of MAR 
LEX 50. You may get up to 25 faster cve le 
time, too, because MARLEX 50 sets up at 


higher temperatures. And talk about service! 
MARLEX 50 withstands heat, cold and abra 


SIO! t resists oil, solvents and chemicals 
with an unparalleled efficiency that suggests 
score yt new nd profitable uses vou could 
never touch betore 


Right now call your MARLEX sales repre 
sentative. Find out how MARLEX 50 pols 
_ etnviene s ready to make money for you 1n 


moldings, film, filaments, vacuum forming 


pe MARLEX is a trademark for Ph ll ps fam ly of olefin polyme rs 


MOLDING 
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Visitors are welcomed to 
Sales Ne rice Laborate 
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New uses new processil methods for MARLEX it 
polyethylene are developed and tested in this Sales sery A 
Laboratory it Phillips Research Center, Bartlesy e, OKlanoma 
Standard production machines are backed by a full range ol 
evaluation and research laboratories Here, skilled scientists . st 
engineers and technicians are working for you Their broad : ie 
background in up-to-the-minute plastics technology 1s fully P 
able to you through your MARLEX sales representative nis ‘ a 
office listed below = x 
velcomed to our Fully equipped evaluation ‘ arau wi 
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N HEADQUARTERS 


New uses new processing methods for MARLEX 5 
polyethylene are developed and tested in this Sales Serv 
Laboratory at Phillips Research Center, Bartlesville, Oklahoma 
Standard production machines are backed by a full of 
evaluation and research laboratories. Here, skilled scientists. 
engineers and technicians are working for you. Their broad 
background in up-to-the-minute plastics technology is fully avail 
able to you through your MARLEX representative at 
office listed below. 


iCt 
1¢ 


range 


sales his 


leome ad to our 


equipped 
Laboratory 


laboratory ra 


Fully 


evaluation Filaments 


1 cal »perating conditions Take up you? special proble ms We look f ; 

' tre studied here with our technical staff working } 
ig PLASTICS SALES DIVISION 

NEW ENGLAND 322 Waterman Av nue, Providence 14, 
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The Sunbeam “Coffee Master” has parts made of two 


Baktite Phenolics—general-purpose BMG-5000 
and chemical-resistant BMG-2095 


... loo useful to be outmoded 


You've seen phenolics around so long because they have so much to offer. 

These thrifty plastics thrive on new ideas, keep active on new jobs. 

One reason for this is their adaptability. They cover a wide range of needs. There 

are five different categories of Baketire Brand Phenolics, made up of dozens of compounds. 
Among them, you may well find the one with the ideal combination of properties for 

your product, whether it’s well established or still in the planning stage. 

How long has it been since you looked at them? As a start, 


glance over the information on the next two pages. 
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The" Coffee phenolic rim is odorless, imparts 
no taste, and is unaffected by moisture or hot vapor, 
Chicago Molded Products Corp. used BMG-2095. 


ep Handles, base, and switch for the Sunbeam “Coffee 
i Master” were molded of BMG-5000 by Chicago 


Molded Products Corp 


2095 eee a chemical-resistant phenolic 


This premium chemical-resistant 
molding material is also useful 
where moisture resistance, non- 
toxicity, and minimum odor are 
necessary. 

It is a one-step, cellulose-filled 
phenolic with good molding latitude, 
fast set-up, and good mold release. 

Dimensional stability is a notable 
property of BMG-2095, Surface ap- 
pearance is excellent. Pieces molded 
from it will not bleed in most or- 
ganic solvents. As a result, this ma- 
terial is useful for both industrial 
and consumer applications. 


eee a general-purpose phenolic 


BMG-5000 — the outstanding devel- 
opment in phe nolics by Bakelite 
Company—is a truly general-pur- 
pose material, matching production 
efhiciency with the broadest possible 
range of applications 

This means economy. B\IG-S000, 
engineered for the best combination 
of curing speed and molding lati- 
tude, assures minimum down-time. 
It provides rapid set-wp and easy 
release from mold cavity plungers 
and followers. Its lowe specific 
gravity increases molded items per 
pound 

BN\IG-5000 is suitable for com- 
pression, plunger, or transfer mold- 
ing. Products are rigid at hot dis- 
charge, can be released from the 
mold quickly and easily. An excep- 
tional surface appearance results 
from the uniform shrinkage and 


absence of warpage and blisters. 
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: 
General Electrical Heat- impact- 
i i i Purpose Resistant Resistant Resistant esistan 
Values relating to Fabrication eme.5000 BMG-0750 BMG-8335 BMG-2080 BMG-2095 
Granulation (0392-38 16 mesh 16 mesh 12 mesh 6 mesh 16 mesh 
Bulk Factor (0392-38 24 2.2 2.1 3.0 2.6 
Plasticity Grades Available 4,6, 9, 12, 15, 18 6, 9, 12, 15 6,9, 12, 15 9, 12, 15, 18 4,6,9,12,15 § 
Molding Shrinkage, in./in. (0955-51) 0.005 0.004 0.004 0.006 0.006 § 
Values from Electrical Tests . 
Dielectric Strength (D149-55T) Short time, volts/n 370 385 150 280 225 
Volume Resistivity, ohm-cm. (0257-547 1x 10'? 10°? La 
6C ke ln 60 1 k nc 60 k le 60¢ ke 60 ¢ 1 ke ( 
Dielectric Constant (0150-547) 57 53 46 4 4 45 200 13 ( 80 110 8.0 6.( ) 13.0 0 § 
Dissipation Factor (0150-54T 0.0 0.04 0.03 0.020 0.018 0008 0.25 0.20 0.08 0.21 0.16 0.05 030 0.25 0.06 
Values from Mechanical Tests 
Izod Impact Strength (0256-547) ft-lb inch of notch 0.30 0.34 0.30 0.48 0.28 
Compressive Strength (0695-54), psi 34,000 25,000 28,000 28,000 34,000 
Tensile Strength (0651-48) (Ye in.), ps 8400 7000 5000 7506 
Flexural Strength (D790-49T), ps 10,000 9500 1000 9000 7500 
Modulus of Elasticity in Flexure (0790-497), psi 10x 105 22 x 105 12 x 105 85x 10 8 x 10% 
4 
Values from Miscellaneous Tests * 
Molded Specific Gravity (0392-38) I 34 Black 25 1.72 1.58 1.37 1.37 § 
1.36 Brown 15 
Heat Distortion Temp., deg. F. (0648-45T ; 
(42 in—264 psi 330 285 340 315 340 : 
Moisture Sensitivity 
Water Absorption (D570-54T), per cent wt. gain 0.45 0.03 0.2 04 04 i 
Saturation Constant, per cent 8 11 3 48 35g 
Diffusion Constant, cm?/hr 1.3 x i 
Bakelite Company has numerous phenolic compounds in other special 
categories as typified by: 
exceptional etec trical resistance 
Combines excellent electrical and Its ad ens! stal tv is excellent ino iniportant property For information and assistance 
fabricating prope BMG 1. Its m resistan applving these or othe: 
OF mee ent ae (,-( tort t rs Cs ectri licat 
| 
pli ok the tics to vou product, write 
BMG-0O750 cde nstrates exceptionally fast set-up Dept. WQ-171 
It wer “fines” content, better mold release, and less tend- ’ 
] pr ed} ding characteristics make it suit- 
el pre 1 or transter molding 
) 
superior heat resistance 
} me pert ds of time BMG ed tt iit il cept nal SS that IS Te tained 
ture utter exposure to high temperatures. Color retention is also 
ws hich as 400 deg. I ren nt. Consequently, BMG-8535 is widely used for utensil 
much as 500 deg. F. for shorter sand heating appliance components. This mineral-filled 
periods he lic | W speci ravity. More 
weight. In dadition the re resistant to Weal and 
I d ure dit Sst ible 
MU" high impact resistance 
While the impact resistance of I t elevated te iperatures, BMG-2080 displays superior P 
this material is its primary fe I ce t tus ‘ p, and deter rit It perfornns ex 
ture BMG-2080 balance frit t y well where ne sic the 1 ng wet while the 
pr perty t nti her t} It ed for pu | 
that are rtan he spirators, washing machine agitators, steri- 
lispensers As a ome tep material BMG-2080 also S 
ral i ntages in the m ading process, notably mini- 
d i rapid rate of cure, 


BAKILITE COMPANY, Division of Union Carbide and Carhon Corp rratt nits 30 East 42nd Street, New ¥ k | N. Y. 
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Foreman Michael R. Valentine makes produc- 
tion inspection of parts produced on one of the 
Stokes Model 701 Automatic Injection Molding 
Presses at work in the Stamford, Connecticut, 
plant of Atlantic Plastics, Inc. 


Atlantic Plastics Inc., relies on 


Stokes Model 701 presses 


At the Stamford, Connecticut, plant of Atlantic 
Plastics, Ine., four Model 701 Stokes automatic 
njection molding presses have been installed and 
two more are on order. Atlantic Plastics was one 

the first companies to successfully mold nylon 
and are nationally known today for their ability 
to handle all types of thermoplastic resins. 


loseph E. Benoit, President and General Manager, 
when asked why Stokes presses were selected, 
stated "These machines will help us maintain our 
reputation for quality molding, while at the same 
time affording our customers lower prices for the 
injection molded parts they buy from us”. 


A major advantage of the Stokes 701 is the sim- 
plicity of the tooling. The small simplified mold 
costs less... enables faster set-up and changeover 


provides higher uniformity and quality of 


Plastics Equipment 


F. J. STOKES CORPORATION 
5546 Tabor Road, Philadelphia, Pa. 


finished product. A 701 can produce lower cost 
parts through reduced labor, faster cycles, and 
higher efficiency. 


The Stokes patented ejection system positively) 
clears all parts and runners from the die... assuring 
continuous automatic operation. Secondary protec- 
tion is provided by use of the more common low- 
pressure close. It is a complete, self-contained 
molding plant. Its vertical design saves floor space 
. .. permits sorting and separation .. . facilitates 
mold set-up. 


Write to Stokes today for your copy of literature 
describing the Model 701, 2-ounce fully automatic 
injection molding press—ask fora Stokes Production 
Analysis on vour own parts. 


SPE JOURNAL, April, 1957 


i 
a 
ll 
Sirtes 
ike 


TOMORROW'S PRODUCTS TODAY THROUGH ENJAY PETROCHEMICS 


Basic raw materials for VINYLS 
that wipe clean new seconds! 


One of the most popular features of the new Cars Is their easy-to clean vinyl] upholstery. 


More and more, manufacturers of the plasticizers used in hundreds o 


f new vinyl 
products are depending upon Enjay Isoocty! and Decy!l Aleohols to assure superior 


results in formulation. 


It you need technical help in the applicat on or use of any Enjay petrochemical, you 
can get experienced guidance from Enjay. The modern, well-equipped Enjay La 
have recently peen expanded and are at your service Call or write for more informatior 
Enjay offers a widely diversified line of petrochemicals for industry: i 

OHOLS & SOLVENTS: Lower Alcohols, Oxo Alcohols, Ketones and Solvents; ¢ El 
ALCOH & VENT L Oxo A S & Pioneer in 
IMPROVERS: Detergent-Inhibitors, V-I Improvers, Oxidation Inhibitors; CHEMICAL RAW MATERIALS: 


Olefins, Diolefins, Aromatics; ENJAY BUTYL RUBBER & VISTANEX Petrochemicals 


ENJAY COMPANY, INC., 15 W. Sist STREET, NEW YORK 19, N.Y. Akron. Boston, Chicago, Los Angeles, New Ork 
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PROGRESS THROUGH STANDARDS 


and how [DIME helped” 


The history of economy in modern business has been D-M-E was able to produce and supply high quality 


directly related to the history of Standardization. One Standard Mold Bases to mold makers and molders at 


of the major elements affecting the economic produc- such great savings in cost and time that the benefits of 


Standardization were quickly realized by the Industry 
tion of finished plastic parts is the high initial cost of tandardization were quickly re ed by the dustry 
the mold. A progressive step in reducing mold cost, Today D-M-E produces twenty-eight different: sizes 
of Standard Mold Bases, from 9° x 8 to 243.7 x 351, 


without sacrificing the high quality required, has been 24 
in either D-M-& No. 1 or No. 2 Steel, with a widc 


successfully achieved through Standardization, 
range of cavity plate thicknesses to satisfy the diversified 


When D-M-E originated Standard Mold Bases and , ie 
. demands required. In addition, over 2,000 finished com 


their component parts in 1942, it providec answer 
cir component | C | ded the . ponent parts of the same high quality are available to 
to the rapidly growing demand for high quality molds provide additional savings in service as well as in thi 


that would maintain and promote the economic ad- product. 


vantages of plastic parts. 
5 Properly engineered Standardization puts the accent 


Through large volume purchases of quality steel in on Economy. When you “Specify D-M-E .. .” you get 
standard sizes and specialized production facilities, Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


W-M-E 
gor 
QUALITY... 
SERVICE... 
ECONOMY! 


HILLSIDE, N. J. (wear NEWARK) 1217 CENTRAL AVE., ELIDABETH 3-5840 
CHICAGO 51, ILLINOIS sor w. owision stREET, coLUMBUS 1-7855 
[0) M CLEVELAND 9, 0.-D-M-E CORP. soz srooxpnn suaDYsiDe 1-$202 
los ANGELES 7, CAL. sourm main STREET, ADAMS 
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Fire Truck 


Dinkie Train 


Brainy Bug 


THE HYDRAULIC 
PRESS MFG. CO. 


Molding toy sports 
car on H-P-M 
12 oz. machine. 


Battery of H-P-M 12 oz. machines at General 
Molds and Plastics Corp., Leetsdale, Pa. 


At General Molds and Plastics Corporation, Leetsdale, Pa. 
a battery of H-P-M 12 oz, injection machines, using family 
type molds, turn out the extensive line of Andy Gard 
remote control electric toys. What makes the H-P-M “12” 
ideal for this type molding is that it’s fast . . . has extra 
large platens for family type molds . . . plenty of daylight 
and stroke ... and straight line hydraulic mold clamp for 
quick and easy set-up. “We've gone 100% H-P-M in our 
new plant,” says Jim Giardina, Manager, “because H-P-Ms 


/ 


have everything a molder could ask for.” There’s plenty of 
reasons why so many plants go H-P-M “all the way”. Send 


for the complete story of the H-P-M line, today. 


Mount Gilead, Ohio, .U.S.A. 
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LOAN &CO. MEXICO, D. F. — M. H. Gottfried, Avenida 16 De Septiembre, No. 10. 


extruders ‘by Egan 


From 2'' Thru 8"' with screw dengths of 16 or 20 Diameters. « Hard corrosion 
resistant liners, ¢ Heavy duty thrust and radial bearings with 
j force feed lubrication. ¢ Completely prewired temperature control cabinet. 
« Screw speed tachometer. © Precision ground screws. 
* Large feed hopper with sight glass and cut-off slide. 
Complete installations for film, sheet, pipe, shapes. 


THE EGAN 8 EXTRUDER 


Delivery From 3 Weeks 


Our new plant in Somerville, N. J. 
with increased facilities enables us to 
offer prompt delivery on most 

sizes of extruders. 


Write or Phone Today For Complete Information—No Obligation. 


FRANK W. EGAN & COMPANY, Somerville, New Jersey 


Designers and Builders of Machinery for the Paper Converting and Plastics Industries 
Cable Address: "EGANCO"— Somerville, Nier. 


Representative 


S Licensees: GREAT BRITAIN — Bone Bros. Ltd., Wembley, Middlesex. FRANCE — Achord- 
Picard, Remy & Cie, 36 Rue d'Enghien Xe, Poris. ITALY— Emanuel & Ing. Leo Campagnano, 
Vig Borromei 1 8/7, Milano. GERMANY— ER-WE- PA, Erkrath, bei Dusseldorf. 

SPE Jor RNAL. April. 1957 


~ 
y 
> 
“= 
— 
: - > 
3 
4 
| « fae 
“4 
ig. 
F 
. 
4 
t 
i 


even for the big ones it's 


CRUCIBLE CSM 


~ 


The mold which 

produced this plas- 

Fy tic drainboard is one 

of the largest plastic 

molds ever built on the west coast. A block 

of CSM 2? was the steel used .. . obtained 

from local Crucible warehouse stock. L. D. 

Plastic Tool and Die Co., South Gate, 

California, built the mold for Alladin Plas- 
tics, Inc., Los Angeles. 


CRU¢ ‘IBLE CSM 2 was the choice for 
two big reasons—quality and convenience. 
Ultrasonic inspection of every piece, re- 
gardless of size, insures unvarying quality. 
And regular stocks of 205 different sizes 
of CSM 2, carried in Crucible warehouses, 
means fast delivery whether your applica- 
tion calls for a pound or several tons. 


Next time you need mold steel, call your 
nearest Crucible warehouse. The steel you 
want will be in your plant in a matter of 
hours. Crucible Steel Company of Amer- 
ica, The Oliver Building, Mellon Square, 
Pittsburgh 22, Pa. 


warehouse stock 


Ci UJ C | 4 LE} first name in special purpose steels 


Crucible Steel 


Company of America 
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open and shut case 


for BUTYRAT E 


Sloane Manufacturing Co. has found several 
clear-cut advantages in producing new low- 
pressure valves of versatile Tenite Butyrate. 
This tough plastic is free from attack by rust 
and resists the corrosive action of many chem- 
icals. Therefore, the plastic valve seat never 
becomes roughened from corrosion—the cause 
for so many leaky metal valves. Open, the 
Butyrate valves permit a smooth flow unim- 
peded by rust build-up. Closed, they give a 
positive seal. There are no washers to replace. 
What's more, since the valves are transpar- 
ent, flow can be readily observed. 

Speedy connections to Butyrate plastic pipe 
can be made by simply brushing matching 
surfaces of valve and pipe-end with solvent 
cement before joining. The valves are also 
available with threaded ends for use with 
conventional metal pipe carrying cold or 
mildly warm liquids. 

Users find that Tenite Butyrate has high 
impact strength and stands up well under a 
wide range of weathering conditions. That's 
why this Eastman plastic has been used 
through the years for so many products that 
demand rugged strength, better performance, 
and longer life. An illustrated booklet de- 
scribing Tenite properties and uses is yours 
for the asking. Write for a copy today to 
EASTMAN CHEMICAL PRODUCTS, INC., 
subsidiary of Eastman Kodak Company, 
KINGSPORT, TENNESSEE 


@ Information regarding Tenite also can be 
obtained from local representatives listed under 
“Plastics— Tenite’’ in the classified telephone 
directories of the following cities: Atlanta, 
Chicago, Cleveland, Dayton, Detroit, Houston 
Kansas City, Leominster (Mass.), Los Angeles 
New York City, Portland (Ore.), Rochester (N.Y 
St. Louis, San Francisco, Seattle and Toronto 
elsewhere throughout the world, from Eastman 
Kodak Company affiliates and distributors 


Valve molded of Tenite Butyrate by Sloane 
Manufacturing Co., 12270 Montague St., 
Pacoima, California. 


TENITE 


BUTYRAT E& 
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Continuous Winding Machinery 


For Plastic Film and 


Sheeting 


J. E. Nordgren 


BOUT $400,000,000 worth of plastic film is manu 
factured 


J 


ducing 


yearly. In most instances the web pro 


equipment for demands 


these plastic products 


continuous order to maintain uniformity 


operation in 


Heat balance and other stability problems exist in calen 
dering, extrusion, and film casting machines which make 
it impractical to stop the process for changing rolls at 
the winder. Therefore it is important that sound con 
tinuous winding machinery be applied to these processes. 
forth the 


making a selection of cor 


The purpose of this article is to bring 
elements to be considered when 


tinuous W inding equipment 


Winding Methods 


Either of two basic principles is used in all winding 


machines: surface winding or center winding. Both prin 


ciples are successfully applied to continuous winding 


machinery. By the surface winding method the winding 
roll is supported on drum which is driven. The web 
travels under an idler roll, over the drum and to the nip 
and the drum. 


formed by the winding roll 


In center winding the driving power is trans 
mitted to the core or center of the winding roll and 
naterial out of a 


exerts a torque on this core to pull the 


processing machine and wind it into a rol 


Surface Winding Method 


In the surface winding method the winding roll is 
supported on the driven drum and forms a nip against 


the drum: it is here that the driving effort of the drun 


NEW CORE NOT IN 
“CONTACT DRUM 


Figure 1. Continuous Surface Winder 
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is transmitted to pull the material from the process Phe 


control of the friction at this nip, and the ratio of the 


drum speed to the speed of the basic process machine 


determine the tension in the winding roll. A small roll 
in the secondary arm position (see Figure 1) would have 
only light nip pressure against the drum, and a larger 
would have heavier 
Means of 


effect can be accomplished by the addition of air cylinders 


and heavier roll a correspondingly 


nip pressure. compensating for roll-weight 
or the like, adding to or relieving the roll weight. Assum 
ing that there is no slippage at the nip, the amount of 
difference between the speed of 
the drum and that of the basic 


creates the 


stretch produced by the 
process machine then 
web, A 


winder must also provide a means for 


tension in the continuous surface 
transferring the 
web to a new core without stopping. Figure 1 shows that 
from contact 


This IS 


primary arms eccentrically mounted. 


the primary arm holds a new core away 


with the drum and in a ready position schemati 
cally shown with the 
Thus, when the arms are moved to a vertical position, 
This action 


speed, The web can be 


the core contacts the surface of the drum. 
brings the core up to severed 
ahead of the core on a diagonal and the leading edge of 
Another 


sever the web between the core and the 


the diagona! turned over the core for the Start 


method is to 
leading edge over the 


fresh core, 


roll is transferred to the 


winding roll, again turning the 
the completed roll is removed, the new 
secondary arms to continue its 


winding to a full r 


Advantages of Surface Winding Method 


To the company management interested primarily u 


initial cost, the surface winder is most attractive The 
very nature of the machine design, beir vy sin ple, usually 


center-windil 


makes this equipment less expensive thar 
equipment. For a given diameter of winding roll, the 
surface winder is also more compact than the other. This 


requires less floor space for its installation. Simpler equip 
juires | for i nstallation., § juiy 


ment also requires less maintenance, and these machine 
can usually be serviced by mechanics of ordinary ski 
The simpler mechanical and electrical drive connectior 
to power the surface winder also result in initial saving 
The production men find attractive the abil ty of the 
surface winder to handle a wider range of buildup ratios 


This paper was presented at the 18th SPE Technica 
( onference 


Dilts Machine Works Division, The Black-Clawson Company, In 
> 
ROLL WINDING 
\ 
x: ay 
Twenty three 


from core to full roll size, and its ability to produce 
denser and tighter rolls than are produced with cente? 
OLL WIND! 
NEW CORE Rou NG winding. 
y INSERTED HERE A Because the winding roll or core is supported on the 
ac drum, the surface winder permits use of smaller cores 
Vie or shafts and the handling of narrow web widths without 
3 , / WINDING DRUM concern for shaft deflection. 
Cur ‘Oran To the average operator, the simple adjustment fo 
FOR NEW CORE 
controlling tension with the surface winder is easy to 
understand. As surface winder drives are not dependent 
4 on the roll buildup ratio, synchronization of the winder 
Gs \ = with the process line equipment is somewhat simpler to 
— — NN 
2. 7 FINISHED ROLL tie in either mechanically or electrically than equivalent 
/ REMOVED HERE drives on center winders. 
IOLER ROLL 
\ REEL ROTATION . . 
aes \J / 4 Disadvantages of Surface Winding Equipment 
a s As was mentioned before, tension is controlled by 
Figure 2. Continuous Surface Winder regulation of the speed of the drum to the speed of the 
web, and by the weight of the ll or foree applied to the 
roll against the drum. Since this is a friction drive at the 
nip, tension in the web and finished roll density are affect 


ed by the surface characteristics of the web and the load 


ing at the nip. Because of these factors, the surface 


ri i‘ we fs winder is limited in overall tension range and is not able 
\e A is to cope with extremely low tension ranges. In addition, 
. “re i \7 extra equipment is required to measure or give the opera 
\ tor an indication of web tension. 
Some plastic webs with coatings or otherwise se 
» tive surfaces are not suitable for surface winding due 
7a to marking or embossing effects. On a surface winder a 


roll with caliper variation principally on one side tends 
to wind into a conical shape and the roll may tend to 
telescope and be difficult to wind as desired. 

Shafts or core mandrels are usually required on su: 
face winders, and the additiona andling required may 
be time consuming and require extra man-power at the 
winding operation. 

With a surface winder, the new core can be accelerat 
ed against the drum on a comparatively slow-speed opera 
tion (up to 200 feet per minute) without detriment to 
the web, but at higher Spee ls the web tail of the con 
pleted roll may show marks where the core was accele 
ated, and starts on the fresh core are apt to be wrinkled 
Figure 3. Continuous Surface Winder or doubled over. In general, more waste can be expected 
on the surface winder than on the center winder. Also, 


adhesives are often applied to the core to assist in mak 


Ki ing the roll change. The surface winder is usually ap 
plied as a process winder and not as a finish shipping-rol| 

S winder. The problems associated with the slitting of 
eR FINISH ROLL multiple web widths, as required on a shipping roll wind 
See hed NEW CORE ON PRIMARY RETRACTED er, make the surface winder impractical in that applica 


FROM DRUM tion. The problems are inter-leaving, starting multiple 
w WINDING ROLL webs simultaneously at roll change, and web caliper 
\ TRANSFERRED TO variations causing slit-roll diameter variance. Thus what 


ROLL 
’ WINDING \ SECONDARY ARM may look like an initial saving in the purchase of a sur- 


NEW CORE \ face winder may end up as partial payment toward a 
IN CONTACT \ finish shipping-roll winder which would require another 
In the following examples of continuous winding 


A equipment, we shall discuss how various design improve 
roy 


ments or attachments are incorporated in surface winders 


) = to improve operation or suit the machine to a particular 
| requirement. 

TO SEVER WEB Ferristart’’ Surface Winder 


KNIFE = SECONDARY ~ KNIFE The 
RETRACTED 


“Ferristart” surface winder utilizes a five-man 
ferris-wheel construction which can rotate about the wind 
ing drum (Figures 2 and 3). This eliminates the need to 
Figure 4. Surfastart Continuous Surface Winder transfer from a primary arm to a secondary arm and main 


Twenty four SPE JOURNAL, April, 1957 


= 
4 
. 
\ 
4 \ 
BRUM 
\ 


tains the feature of adjusting the contact angle of the This winder has bee nstalled successfully in opera 
roll against the Irum during winding The rotation of tions for converting of cellophane, such as at the e1 
the arms is motorized a printing press. This unit would also be useful f t 

As a S winding, a new core is inserted in the igid plastic films o riented stable films 
next arm. At the time of roll change the operator makes 
a cut manually across the drum and the diagonal edge is Center Winding Method 
flipped ove the new core 10 a ‘ Start. As soon as In cente? winding, as show) in Figure , the drive 
winding begins the new c¢ ( the reel is indexed so source 1s connected to the core o center if the roll and 
that the axis of the slide on which the finish roll rides is exerts a torque on this core. This means that a roll car 
below horizontal. The finished 1 can ther ll out ont be wound without surface contact with a drum or driver 
a wrapping table rider-roll. The n anne! n which the torque 1s ¢ ntrolle 

Since there is no transfe Tt the oll from one arm to during the buildup of a roll determines the success of 
another from start to finish, this eliminates the possibility the winding. 
of tension changes or slight difference in web alignment For a more graphic illustration of the te n sy 
that sometimes occurs ! els that transfer from a tems to be described, refer to Figure 6, whiel how 
primary to a secondary arm typical tension curves. 

This surface winde has found application to viny For constant tension on the materia during ro 
film and sheeting operations where the gauge of material buildup, the torque must be varied in proportion to the 
Ss quite consistent Several units have been installed in increase in roll diameter With constant tension, the same 
plants where the diameter of the wound rolls does not amount of pull is applied to the web as a tangent fores 
exceed 18” and the speed of operation is 25 to 100 yards from core up to full roll. The result is increasing torque 
a minute. This machine has been built to handle web with increasing roll diameter 
widths from 48” to 92” wide Another type of center wind tension control provide 
‘“Surfastart’’ Continuous Winder constant torque. This means that as the roll builds up, 

he amount of pull in the web decreases in proportion to 

This surface winder consists of a driven drum witl the roll buildup. There are instances in the handling of 


| mary a i condary wind { arl a embtire (I rure plastic web materials where a constant torque 3) tem 
1). Handwheel and gearing are provided for positioning 


the primary arm assembly. The secondary arm assembly 


s actuated by a double-acting air cylinder with valves EMPTY CORE 
and controls to vary loading force when the roll is against 


the drum. A third arm is provided with an idler roll and s — 


supporting cut-off knife. This arm is pivoted about the 
jrum center and air-operated with controls synchronized, xa IDLER ; 


ROLL 


so that the idler roll and cut-off knife assembly cannot 


engage the web until the secondary arm is retracted. A . 

lelpe! center wind drive 9 he secondary arm with 
clutching mechanism at the outboard end is used to pro Ve 


~ 


ide tension in the web at time of roll change, when the 
roll in the secondary arm is retracted from contact with 


the drum. The Surfastart winder with automatic cut-off 


s shown on the cover. 


When a roll is winding in the secondary arm position, 


a new core is placed in the primary arms not in contact 


with the drum. The primary arm assembly is indexed = - a 
toward the secondary arms to bring the new core in con Bt z. 


tact with the web on the drum, and the core comes up to 


CONTINUOUS 


web speed, The secondary arms are etracted with the NTER WINDE ys 
+: 
‘helper’ center drive maintaining tension between the 


new core and the winding roll. The idler roll and knife 


Figure 5. Continuous Center Winder 


arm assembly is brought into web contact in a positior 
close to the new core. The action of the knife tripping 
severs the web and throws t around the incoming core 
which mav have adhesive to pick up the cut end and w a} 

| 
TENSION 


TENSION 


the new core. The completed roll is then stopped and 
inloaded from the secondary arms, and the idler roll and 
knife arm assembly is retracted. The secondary arms 80} 
are lowered to a common position with the primary arms, 7° 
so that the new roll is transferred to the secondary arms TENSION 60. 
where winding continues. The primary arms are the POUNDS so 
returned to the starting position, and the eyele is repeat PULL 40 
ed. The secondary arms containing the clutch to transmit 
the center driving effort to the winding mandrel can be 


20) 


engaged to maintain “helper” drive effort at the cente1 _CONSTANT 
TORQUE 
of the roll. TENSION 
The roll change can be made automatic, not requi! 
ROLL SIZE (DIAMETER) 


ng dexterity on the part of the operator. The center 
effort drive assists in making the rolls more firm at the 
center. Figure 6. Tension Curves 
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FINISHED ROLL 
READY FOR REMOVAL - 


ROLL WINDING 


/ / 
| 
CUT TUCKED ON 
EMPTY CORE HERE “NEW ROLL 
ROTATED ABOUT WINDING 


EMPTY CORE ENVELOPED BY WEB 
AND NOW RUNNING AT WEB SPEED 


Figure 7. Model 20 Winder Operation 


satisfactorily produces the desired wound roll. In these 
instances, the ratio of buildup from core to full roll is 
usually limited. A typical example would be starting with 
a 6" core and finishing with an 18” full roll. In this in- 
stance, web tension starting at 100 pounds would finish 
at 53 pounds tension. 

Still 
that utilizes some of the factors of constant tension and 
With taper tension the 
amount of pull in the web is decreased steadily at a uni- 
form rate as the roll builds up in diameter. An example 
might start at the core with 100 pounds tension in the 
web and end at full roll size with 80 pounds tension, re- 


another type of center wind tension control, 


constant torque, 1s taper tension. 


gardless of the ratio of buildup from core to full-roll size. 
The constant tension system is generally the result 
system, as 


regulated drive 


electric winder motors, or in the 


constant horse-power 


hydraulic or 


of a 
found in 
use of a dancer roll to speed-control the winding roll 
during buildup. Taper tension is accomplished by chang- 
ing the constant tension regulation system in accordance 
with roll size buildup. The constant torque tension curve 
is the result of slip-clutches or slip-belt type drives. 

It is often desirable to decrease the tension during 
the buildup of the roll when winding plastic materials. 
compensate 
encountered afte 
Since the 
shrinkage is more pronounced in the linear direction, and 


This action has a tendency to overcome or 


for material shrinkage or distortion 


the roll is completed or has been stored. 
the circumference at the core is less, the shrinkage is 


more apparent at the finish size of the roll. 


Advantages of Center Winding Methods 
Generally speaking, bette: 
higher speeds and with less waste and wrinkling on the 


starts are obtained at 
automatic type center winder than on a comparable sur 
face winder. The reason starts are tighter and can be 
made at higher speeds on center winders is that these 
winders are more readily adaptable to automatic devices 
that permit cutting the web straight across and starting 
it on a new core. 

Even in considering manual roll changes on the 
center winder, the operator can get by with less dexterity 
in cutting and wrapping the new core during a roll 
change. 

There is less hazard without the nip that is used on 
the surface winder. 
flexibility is generally with the 
Tension in the web is readily 


Greate? realized 


center winding methods. 


Twenty siz 


Center 


varied through control of the drive source. 
winders more readily cope with caliper variations in the 
rolls of density through the 
ability to decrease the tension. 

The new core can be brought up to web speed ready 
to receive the material after the cut, and the transfer 


made with minimum changes affecting the winding on the 


web by producing softer 


running roll. A properly designed center winder can be 
applied to the winding of shipping rolls directly from the 
process line. In this instance, the cores would be shafted 


to take care of center slitting. In other instances, when 


the center winder is applied as a process winder, larger 
cores may be an advantage and the unit can be used for 
shaftless operations. 

itself to a building block 
rotating roll stand becomes the 
can be 


The center winder lends 
design where the basic 
foundation to which 
added for progressive stages of automatic operation. The 


devices and attachments 
machine can be designed to handle a range of web ma- 


terials such as rigid or flexible, sheeting or film, and 
webs with sensitive surface conditions such as high slips 


or sticky webs which would tend to block. 


Disadvantages of Center Winding 

The line speed range of the process equipment great- 
ly affects the selection of a center winder. The combined 
ratio of the line speed range and the roll buildup ratio 
from core to full-roll size are normally limited to 48:1 in 
order to keep within a controllable range of center winder 
drive systems. Both center winders and surface winders 
can be properly synchronized with the process line equip- 
ment, but it is somewhat more difficult to synchronize the 
center wind drives. To illustrate what is meant by the 
combined ratio of speed range, if the process line speed 
range is 25 feet per minute to 200 feet per minute, a 
ratio of 8:1 and the roll buildup ratio could be 6:1 start- 
ing with a 3” core and ending with a 18” diameter full 
roll. Thus, the combined ratio would be 8 times 6, or 48:1. 

More floor continuous 


center winder because a rotatable roli stand is generally 


space is required for the 
a part of the equipment. 

Deflection of the core mandrel! when narrow webs are 
run on center winders, has to be guarded against to 
avoid roll bounce. 

The following examples of continuous center winding 
equipment illustrate a modest means for accomplishing 
continuous roll changes with both manual operation and 


fully automatic operation. 


Two-Arm Rotating-Reel Center Winder 

In its simplest form, this winder (Figures 7 and 8) is 
i two-arm turret. The arms that hold 
the rolls are mounted on a main shaft which is supported 
pedestals. A rotation drive 
motorized 


rotatable reel or 
in bearings on side frame 
mechanism is provided, for either manual or 
operation, to rotate the main shaft. These units can be 
arranged to shafted, on roll 
mandrels at the spindle position. The spindle noses ro- 
tate in ball bearings and on the drive side are connected 
by clutches to the winding power source. On the opposite 
side of the machine a handscrew lockup is provided for 
chucking the shafts or cores into place. 

In operation a roll is winding in one arm position 
and the winding power source is transmitted through the 
clutch mechanism to the shaft or core of the roll being 
wound. The second position has its clutch disen- 
gaged, so that a new shaft or core can be inserted into 
the spindle of the second arm position. The reel is ro- 


handle cores, shaftless or 


arm 
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wie 


& a the Tresn core near contact 


web. The new core is brought up to speed by envagil wa Figure 8. 


the incoming core clutel or, by using an externa I> Two Arm 


ya 
At the posit eady t insier tne ‘ 
the new core is wrapped by the wet [The operat 
. severs vet > that can be Vrapped a i 
the new re Almost ine the \ 
4 
Nowe irce is shifte from the cor ate 
engaged t tr itc! f the The f 
S rer e tne ew S il ‘ 
continues is betore type f ‘ ca he 
with constant sepower motors. slip clutches ' 
types of wir ves. The selec f the prope 
IS eper the cess i wel i 1 
handled Manua changes s describe } ‘ are 
possible at speeds from 25 to 250 feet per minut 
Ar appilicatior the tw arm rotating cente \ nis W has | ma cul priest 
S as a process line winde handling polvethvlene calendel nsta s where the-cloc} i 
vinv! sheet and filn It is als ised where the pm er high-qualit Mh 
vould kely be ewout nto shipping Ss | s f es equire adhesive n the core, make starts wit 
hy t\ curate tens cont S pee i} OO fteet me minute 
Cal he ea ‘ t this ichine te 
Automatic Plastic Center Winder — finish 
The automatic plastie cente) vinder (Figure 9) is 
pind rotatable winder designed for continuou op 
erat ! nae pushbutt n cont 
The Ss are wound on mandrels over which pape Conclusion 
cores are slipped and locked. The mandrels are chucke: The producer of plastic film and sheeting has t 
inula \ the spindles by i «yl ck icting CKUI nvest sun f money the basic processing equip 
The wit Be por s supplied to eacl oll arm by separ ment and to rite considers the nder as a necessary 
ite [D4 n son inted on eac irm and direct col evi It is unwise to conside the w de ny i price ba 
nected to each driving spindle through gearing A spe Llone lo mit the } luct ty f an exper ve proce 
ally constructed low-inertia dancer roll is provided ahea ne by the installation of an unsatisfactory winder is not 
if the winde for contro ng the winder motcr speed 1 sound police, particularly wher the cost. of the best 
The roll-change mechanism for automatically sev mat winde s onlv a small fraction of the total in 
ng the web and w apping the new core consists of ar vestment. After all, the suecess of the processing equip 
ated serrate knife, a backup idler roll ot nent is determined at the winds 
side of the core, and a pressure roll on the opposite side 
if the core, for enveloping the web about the core at time 
if roll change [The knife has a series of flat brush 
ated in back of the cutting edge to sweep the filn nt 


In operation a roll is winding in one spindle position | CORE RUNNING AT SPEED 


with the dancer roller controlling the winder motor speed “d NEW CORE PRIOR TO WEB CONTACT 


Fi ROL 
ig en tensior When the Vinding ro s sma the ROLL NEARING 
uncer roll is in a low position, and, as the windi: 4 tat COMPLETION REMOVAL 
increases 1! imete the ince ! ses. As nai I x TORS 


— 


pietion, eithne in automatic sig al i vardage int 
‘ ) is il from the operat arts the irre 4 
iting f change The ew core is drive at a 
speed tl s referenced t the } cess ne t et <i 
When the lexing of the new « ‘ is progresse t ‘ 
change posit the backup a) pbrus ‘ 
the new core the serrated Knife il Tlat ROLL 
ishe veep across the core nake the start, norma WINDING KNIFE 
vithout f ack or wrinkling STARTS WES 


As soon as the new core s whl d nye. the motor powe us KNIF PRES 
SURE ROLL 
ore ghtly to allow the dan ESSURE RETRACTS To Aiow (PRESSURE ROLL} 
; wer o its norma positior where aux ary Col ROLLER 


BRUSH ROLL 
trols transfer the new winding motor back to the dancer ENVELOP 


ON CORE an 


The completed roll stops when the knife severs at Figure 9. Model 40F Winder Operation in 
ips e new core that the f Can en 
i ew ¢ nserted f 1 continuance the evel 
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The Eff f Gati 
e ect o ating on... 
F. J. Rielly, V. Hill and D. A. Jones 
(‘elanese Corporation of America 
= 
vate size and design have a profound effect on direction of shrinkage and on impact strength of 
molded polyethylene . . . 
afius PAPER is to be considered a progress report Effect of Gating on Izod Impact Strength 
s on the study of molding linear-type polyethylene. 
by \ hvypothesi i also advanced relating shrinkage and The Izod impact strength was determined at 75°F on 
part warpage to gating and the resultant arrangement notched specimens according to the procedure given 
ff ASTM D256-54T. Al] specimens fave a hinge break 
e Fortiflex \ a general purpose linear-type poly under the conditions of the test. The values obtained o1 
- etl en re n of high density, stiffness and toughness specimens varied from 12.6 to 14.5 foot pounds per nel 
i vel the Pl ps proce of notch and in general showed an increase with increas 
4 Some of the properti of linea polyethylene are ing gate size, Typical test esults To notched specimens 
: relatively insensitive to molding conditions while others prepared with various gate areas are shown in Figure 1 
ire to a large extent under the control of the molder. In a 
reeent paper (1), it was shown that the impact strensth Effect of Gating on Mold Shrinkage 
and mold shrinkage values can be altered by adjusting 
the niection moldine variables of time cycle, eylinde: Specimens prepared under constant molding condi 
temperature and mold temperature. On continuing this tions with various gate areas were measured for mold 
approach of examining variables under the control of the shrinkage about one week aft 
molder, the effeet of gate size was explored and it was Figure 2 shows a inches by nches by 0.125 inel 
found that the impact strength (Izod) and the mold plaque which has been side-gated. The shape of the cavity 
ae hrinkage were also dependent on the size of the gate. is shown as a solid line and the shape of molded piece 
It was also noted that the location of the gate had a superimposed as a dotted line. It was noted that the 
. 
: marked effect on the warpage of the piece pieces were slightly distorted, and when superimposed 
i on the cavity, the short side at the gate end extended 


over the uppel edge of the eavit 


To determine the effect of gate size on the Izod im 


pact strength and mold shrinkage, specimens of the stan 


lard ASTM tensile bar of 0.125 ineh thickness and a °‘ Table | 


ches x o inches x 0.125 inch plaque were injection mold 
ml oi Lie having the runner system terminate at gates Molding Conditions 


in Gales oF Sines SPECIMEN TENSILE BAR PLAQUE 

in oblor hape with a base three times the depth and TIME CYCLE 30 SECS (16-10-4) 45 SECS (25-15-5) 
i constant and leneth of 0.050 ineh were cut into the MOLD TEMP. 150°F 150°F. 

in CYLINDER TEMP. 410°F 400°F. 
INJECTION PRESSURE 11,000 P.S.| 10,000 P.S.! 

ON MATERIAL 


insert Five gates of this design were used ranging 


ize from 0.010 inch by 0.080 inch to 0.075 inch by 0.225 


“* 
¥ neh. Our standard tensile bar gate 0.125 inch by 0.250 
ch half-round was also included in the series. The mold Size of Gates Cross Sectional Area 
| Inches In Rati tf Ar 
ing conditions, gate sizes and cross sectional area of the Sq 
O.OLO x 000 ] 
grates are listed in Table I 
0.030 x 0.000 0.0027 
. *Fort ifle Celanese trade name 
wipe? ea presented aft Bid, SPE Technica 
0.125 x 0.250 (Half Round) 0.0245 8] 
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Effects of Gate Area Direction of Shrinkage 
| . | Depends on Plastic Orientation 
| 

| 

| | 

| FIG. 3 

< 

bz 13 | ANALYSIS OF ORIENTATION 

ea | | AND 

or 
| 

OF GATE MAIN DIRECTIONS 
OF ORIENTATION 
AND SHRINKAGE 
FIG. | IMPACT STRENGTH (IZOD) 73°F 
GATE CENTER DEAD CENTER: LEAST SHRINK. 
| 
| 
CENTER | 
EAD: 
| 
| 
all 
ee DEAD CENTER GATE 
a 
FIG2 PLAQUE 
t ‘ i ‘ at e gate end he 

ind the dead end. The inerease in mold shrinkage wit! IN LENGTH 
i very sma pate (0.000 istrated ! 
lal The nkage it constal 

th vates from 0.0012 to 0.0245 sq 
Effect of Flow Direction on Shrinkage FIG 4 
the preceeding sectiol the effect 4 pute 

} xt 
( puatte i le ! ad 
Table il 
Mold Shrinkage 

MOLD SHRINKAGE PERCENT 
AREA OF GATES Length Width 

SQ_INS Gate Center Dead Gate Center Dead 
O.000 7 ] () 1.0 
O.O012 () 2 & 1.7 
O027 » 4) ” 7 1.8 90° 
0.0076 29 2. : > | 1.8 2:7 (#*) SHOWS DIRECTION AND ANGLE OF ORIENTATION AS 
0.0174 2.8 2.9 DETERMINED BY X-RAY DIFFRACTION PATTERN 
24 
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Figure 5 
WARPAGE OF DISC IN LOW PRESSURE POLYETHYLENE 
3 NON-WARPAGE OF DISC IN POLYSTYRENE OR CELLULOSICS 
> 
pal! 
Figure 5 (Top) shows the warpage of a low-pressure poly- 
ethylene disc. 


Figures 6 (Below) and 7 (Top right) illustrate that shrink- 
age follows the lines of plastic flow 


a Figure 8 (Below right) illustrates how a multiple-gated mold 
y can reduce warpage by providing a balanced set of 
localized stresses 

MA. 


APEX = GATE 
A -~-- = LINES OF ORIENTATION 
—>——A'1466 
1940 1940 

/ 

B SEGMENT AS LAID DOWN INMOLD Se GWENT AFTER SHRINKAGE ON 

COOLING 

ty 


QROKEN LINES SHOW EXPANSION FORCE OF ANGULAR CHANGE 


SHOW TENSION FORCE IN DIRECTION OF ORIENTATION- 
BALANCING STRESS. 


NOTE ADEQUATE VENTING WILL BE REQUIRED FOR THE RELEASE 
ENTRAPPED AiR 
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Figure 7 
| 
| 
| 
| 
io 
| | 
| 
| 
A B 
4 at 7 —— 
| 
Figure 6 
Figure 8 
fe <p 


Under one set of molding conditions and with the 
above flow pattern, the shrinkage was found to be in the 
region of 3 percent in the ng dimension where the 
lirection of flow was approximately parallel and about 
1.8 percent across the center of the plece approximately 
it right angles to the long dimension. Changes of molding 


conditions and particularly in part an vary both 


of these amounts of shrinkage but 
differential factor 
X-ray diffraction patterns of molded pieces indicate 


t obviate the 


definite crystallite orientation in the direction parallel to 
the flow. In the case of a flat disc, sprue-gated directly 
in the center, this orientation exists radially and out 
wardly toward the periphery. In the side wall of a hol 
low rectangular box, the orientation is as shown in 
Figure 4. 


Warpage 

The values given in the foregoing section relate 
solely to differential shrinkage in end-gated pieces. When 
radial flow from a center-sprued piece is introduced, 
warpage becomes a problem, as illustrated in Figure 5 
The same phenomenon manifests itself in partial shots 
of the bottom of large area parts such as dish pans and 
even in bottoms cut from full shot pieces. 

Parts obtained this way from convention (branched) 
polyethylene show the same characteristic warpage, while 
parts in polystyrene, cellulosics and other non-crystalline 
structures remain flat and free of warpage. 

It is believed that this type of warpage is due to 
an angular change in the segmentary volume, in the plane 
of the segment, after the mold is filled and during the 
cooling cycle. 

If, as shown in Figure 6 A and B, an imaginary seg- 
ment arbitarily set at side B 2.00 inches, side C 2.00 
inches and base A = 1.50 inches be taken of any radial flow 
section, at the moment the mold has filled and the flow 
ceased, angle X can be calculated from the formula Cos 
X (B2 + C A?) /2 BC to be 44 

If, for purposes of illustration, we pick 3.0% and 
2.25% as the radial and circumferential shrinkages, re 
spectively, the effect on warpage can be calculated. When 
the differential shrinkage upon cooling is applied to the 
segment at the rate of 0.0300 inch per inch to sides B 
and C and at the rate of 0.0225 inch per inch to base A, 
the respective measurements are side B 1.940 inches, 
side C 1.940 inches, base A 1.466 inches, and angle 
X 44° 24’. 

It can now be seen that angle X was laid down at 
44° 3’ and after shrinking on cooling has become 44° 24, 
thus expanding radially 21 

The effect is to change the angular volume in a di 
rection at right angles to the orientation, at the rate of 
approximately one-half minute per degree of segment 
This sets up severe compressive strains which manifest, 
upon release from the mold, in the form of a pronounced 
buckling, varied in degree by the amount of differential 


Reduction of Warpage by Piece Shape and 
Mold Design 

Proper part and mold design make it possible to 
obviate or greatly reduce the tendency to warp. Where 
edge gating is indicated, the flow should proceed parallel 
to either the long or short axis of the piece, depending 
upon which dimension allows the straightest possible nor 
turbulent flow. The use of as many gates as practical 
on the edge to prevent or balance radial flow patterns, 
is indicated. 

Drawings A and B of Figure 7, using single gates, 
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illustrate part distortion on cooling of a simple rectanpu 
lar plaque using two gate locations. Flow orientation is 
shown for eac} vate position Drawine C shows how 


multi-gating from a common runner should enable shrink 
age to take place without angular distortion 

Studies are under way to determine the optimum 
yating for specific part design. 

‘Dissection’ of several ound symmetrical sprue 
gated parts such as containers or pans, which appeared 
free of distortion, revealed several interesting observa 


tions. The flat bottom sections, upon being cut from the 


side walls, immediately warped. Several parts were fab 
ricated incorporating various degrees of lips or edge 
reinforeing. The use of a small lip, 0.0535 inch in thickness 
by 4s inch in height, appeared sufficient to hold a dise 6 
inches in diameter by 0.035 inch in thickness in true 
plane. This shows the possibility of part design as 4a 
means of preventing warpage 1 round symmetrical parts 
This study is being extended to explore both edger 
inforeing and radial rib formations to overcome warpage 
in non-symmetrical moldings. 

In the case of non-symmetrical moldings having 
objectionable warpage, where it is not possible to alte! 
part design, it is believed that a multi-sprued mold should 
be used in place of a center-sprued mold. This is em 
ployed to yield warp-free moldings with conventional 
polyethylene. While this design technique does not alter 
radial flow, it should greatly reduce the stress foree cor 
centration at a given point by providing several localized 
stress areas in balanced pattern, as illustrated in Figure 

Multi-gating may be required for both symmetrical 
and non-symmetrical pieces depending on the configura 
tion of the part. An example of such a symmetrical! 
shape would be a hollow cylinder. This would probably 
have to be multi-gated at the end of the piece to arrange 
the flow orientation parallel to the long axis and prevent 
warpage out of round. Non-symmetrical shapes and 
articles with uneven wall thicknesses may also require 


multi-gating 


Summary 

The size of the gate has an effect on the impact 
strength and values increase with increasing gate siz 
The size and position of the gate affect the shrinkage 
f molded linear polyethylene. Both the length and the 
width shrinkage increase with small, restricted gates 

Flat pieces can be molded with a minimum of warp 
age if the gate is placed at the edge in a position to ap 
proximate a pattern of parallel flow. Single gates may 
also be used on symmetrical shapes such as tumblers o 
bowls, which are gated into the center of the base and 
have sufficient rigidity in the wall sections to prevent 
warpage. 

To minimize distortion ana warpage, multiple gating 
may be required for certain symmetrical as well as nor 
symmetrical pieces. The gates should be located according 
to a geometrical pattern, so that the shrinkage is cor 
trolled and counter-balanced. Where multi-gating is suffi 
client to prevent warpage, a rim contour or re nforcement 
may be required around the edge of the piece to balanes 


the stress. 
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Polyethylene 
Fibers 


A. T. Widiger, G. H. Youse and T. C. Broadwell 


Thi Dhow Chemical Co 


PHI introduction of the organo-metallic 
italyst system to the plastics industry in 1954, a new 
dimension in high polymer chemistry was founded, The 
tilization of these catalysts in the polymerization of 


lefins resulted in products heretofore unknown, The first 


of these w known as low pressure or linear polyethylene 
te contrast it with high pressure or branched polyethylene. 

Lines polyethylene, con pared to branched poly 
ethylene, i more erystalline polymer, having a highet 
heat distortion temperature, lower permeability, increased 
tensile strength, increased stiffness and improved chemical 
‘ tanee 

Because of Dow's background in the melt spun fibet 
field with saran monofilament, it was only natural that the 
itility of linear polyethylene in’ this application was 


the areas of investigation and development. 


Equipment Corrosion 

During early work with linear polymers, it was recog 
nized that catalyst residues in the polymer had, during 
rocessing, a highly corrosive effect on the common steels 
used in fabrication equipment. It was felt that until this 
basi probl m could be overcome, initial field development 
irk could best be handled on saran fabrication equip 
ment which is constructed of high nickel alloy metals. This 


equipment is resistant to these corrosive effects. 

\ polymer research work proceeded, highly effective 
tabilizer vere developed which eliminated the corrosion 
re vith regular metals of construction and allowed 
‘ iitions to be undertaken in other fields on standard 
quipment. Through improved polymer processing tech 

qu t hoped that the need for corrosion inhibitors 

ll no longer be necessary 


Development Program 


In order to establish and expedite a development pro 
gram for linear polyethylene monofilament, it was decided 
nit filament extrusion would be of 10 mil monofila 

ent milar to that used in present monofilament fabrics. 
This direction of study would serve the following pur- 


1. Current extrusion, orienting and spooling systems 

1 bye mmediately available for development 
vork, permitting rapid evaluation of the material 

processing characteristics 

The fabrie produced could be processed in present 
onofilament looms and tested comparative ly with 


fabric constructions of other materials 


linear polyethylene monofilament can 


be made on conventional melt-spinning equip- 
ment. Properly stabilized, it will find a host 


of applications .. . 


3. It was felt that the relatively large size of 10 mils 
would lend itself to easier extrusion in the develop- 
ment studies. Basic processing conditions could 
then be investigated without possible added prob 
lems often encountered producing very fine 


filaments. 


Equipment Description 

With the Dow background in saran filament extrusion, 
initial tests were made with standard saran equipment. 
This system is shown in Figure 1. The extruder is a stean 
heated 2's” diameter unit with a single flight screw hav 
ing a constant pitch of 242”, a compression ratio of about 
5:1, an overall length of 30” and a smooth torpedo section 
of 5”. 

The die channeling is streamlined as much as possible 
to minimize plastic holdup or stagnation with resultant 
thermal decomposition. The circular strand die contains 45 
holes with a die hole diameter of 0.038". A water quench 
tank is used to cool the extruded filaments to the de 
sired orientation temperature. After leaving the wate 
tank, the cooled filament band is wrapped several times 
on a set of snub rolls which serve to control the take-away 
from the die. Several wraps are then taken about a set 
of orienting rolls which, traveling at a faster speed, 
stretch or orient the filaments. This orientation results 
in higher tensile strengths and greater flexibility than 
can be achieved in unoriented filament. The filaments ar 
then separated and led to individual spools on a spooling 


unit. 


Saran System 

The operating conditions which result in optimum fila 
ment properties in saran monofilament are shown in 
Figure 2. Maximum extrusion temperatures of 170°C are 
required, Water bath temperatures should be betwee 
10°C and 15° with about two feet of filament immersion. 
Orientation takes place at room temperature by running 
the orienting rolls at about four times the surface speed 
of the snub rolls. 

Saran, which is normally highly crystalline in th: 
solid state, has a sharp crystalline melting point and be 
comes completely amorphous above the melting tempera 
ture. When saran is rapidly cooled to a sufficiently low 
temperature, the resultant soft rubbery solid has the 
unique characteristic of remaining amorphous and is said 
to be in a supercooled state. Mechanical working of supe) 
cooled filament, as in an orientation process, results in the 
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recrystallization of the polymer with an accompanying hig! Figure 1. Saran Monofilament Extrusion System 
degree of orientation. Such treatment produces fibers of ORIENTED FILAMENTS 
high strength and flexibility. This explains the low coo TO INDIVIDUAL SPOOLS 
ing bath temperature used in the saran system. ON SPOOLING UNIT — 
MONOFILAMENT 
RIENTING SECTION 
Branched Polyethylene System 
High pres: ure oF branch d polyethylene monot la nt EXTRUDER y 40R5 TURNS 
can be successfully produced on this equipment by it ON ROLLS 
creasing extrusion temperatures and orientation ratios a 
The resultant conditions are shown in Figure 3. Althoug] 
branched polye thylene Is not superc woled in this process, | ; 
cool water bath temperatures appear to be best suited —. - 
WATER SNUB ORIENTING 
for the operation. Extrusion temperatures up to 205° BATH ROLLS ROLLS 
ire used and orientation ratios may vary from 4:1 to 10:1 
depending on the type of polymer being extruded Figure 2. Saran Monofilament Extrusion Process 
10-30-135-150-165-160 
Linear Polyethylene System (sPPROK TEMPERATURES 
eXtrusion of linear polvethviene monofilament o1 / SNUB 
JACKETS, °C ROLLS ROLLS Releley 
the saran system requires a material temperature of 
about 210°C for extrusion results. However, cor \ \ 
tinuous filament breaks occur with the use of a cold SARAN SCREW L 
water quench and room. ten pe rature onentation. Only | | FILAMENT 
when the quench tank temperature is increased and ' } \ SPOOLER 
means of maintaining filament temperature on the snub \ 
rolls utilized, is the problem of filament breaks overcom«: 
The processing conditions resulting are shown in Figure 4 QUENCH TANK—— 41 ORIEN TATION 
The hot plastic filaments are cooled to a temperature of 
about 100°C in the quench tank and maintained ther Figure 3. High Pressure Polyethylene Extrusion Process 
yomy 
during orientation by the heated snub rolls which are 10-100 -150-185-205-200 
held at 110 to 115°C. Experience indicates that mainten (APPROX. TEMPERATURES 
ance of the proper plastic temperature during orientatior OF SNUB 
Ss very important. A tolerance of plus or minus 10°C i JACKETS, 'C = = D 
the heated rolls is all that can be permitted. Low tempera DIE D 
tures cause filament breaks and high temperatures Cause 2-4," SARAN SCREW is , med 
sticking of the filaments to the hot rolls. Ry 
In the orientation section, maximum possible stretch \ Vi SPOOLER 
is desired. This is achieved by stretching a sample to VF 
the breaking point and then reducing the orientatior 
ratio slightly. Orientation ratios vary etween orl and QUENCH TANK 10:1 ORIENTATION 
10:1 for the available linear polyethylenes tested. 
1 this WoOrkK the screy Filter systen t lesigy 
normally employed for saran extrusion was highly satis ‘al 
factory. Equivalent volumetric output was obtained with 10-100-150 -190-205-200 
TI (APPROX TEMPERATURES 
the Inear polymer or given screw speeds le Spooling — F EXTR R 
equipment normally used for saran filament was Tound JACKETS, °C) ROLLS ROLLS CYC | | 
to be satisfactory for the linear polyethylene filament. 
oh ificati wing if th filament ll \ ( 
With slight modifications, weaving of the 
fabric was carried out on regular saran monofilamet | | SARAN yee 
looms. FILAMENT 
onotiiament Froperties | 
In addition to basic studies on the processing of “83 - 100°C 10-115 %¢ room/ 
linear polyethylene for monofilament, properties of such QUENCH TANK—~ (INTERNAL TEMP ’ 
a fiber also had to be evaluated in order to best judge ne s 
HEAT ) 5-10-1 ORIENTATION 
market potential. General property differences betwee) at 
ed polyethylenes are well known. As mentioned previously, —_ — 
these include higher tensile strength, increased stiffness x - 
or rigidity, higher heat distortion temperature, Improved | 
cehnemical resistance and iower perme ab Ty Howse ver, | t > | = | } 8 eS 
bh] format } tof } = ~ Ra | 25 & 
nrormatlo! has ere Lore Dee}! prese ed OT | > | 
specific linear polyethylene onofilament properties. Fig z 
ure 5 compares the properties of linear polyethylene mono a I +——+ . + 4 
30, 4|20,000| iz 
filament with those of conventional branched polyethylene SARAN 1.67 to °| 20- 25/12 210°} | 8-15 | 89 | 30,000 
} 30,000 
ind saran. + + + 
1. Tensile st rthe of olvethvlene > BRANCHED up TO | 10, 000 
Tensile of linear poly thylenes vary col! POLYETHYLENE 92 40,00 000| 20- 10.000 | 50 56 
siderably, due partly to variations in existing polymers at 4 1 i 
this relatively early stage of development. Recently pro- 95 18-2 108| 56 |55.000 
duced linear polyethylenes have had considerably highe1 OLYETHYLENE 0,000 60,600] 
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tensile strengths than any branched polyethylene checked 
ind higher than the range normally obtained with saran 
rensile strength is to some extent related to filament 


diameter. Linear filament smaller than 0.010” in diameter 


nas show? 

2. Elongations of all three materials appear to_ be 
ithbout equal for well oriented specimens, 

Tensile modulus data show the stiffness of linear 


polyethylene monofilament to be greater than that of 


strengths of well over 100,000 psi. 


branched polyethylene or saran. Therefore, in similar 
fabric constructions, the linear product is stiffer or 
boardier 

4. Linear polyethylene knot strength values are con- 
siderably higher than those of branched polyethylene and 
saran. In some monofilament applications, knot strength 

thought to be of more importance than tensile strength, 
since filament failure generally takes place at some point 
of concentrated stress. 

5. Values for immediate shrink in water at 100°C 
give an indication of how much shrinkage may be expect- 
ed under normal filament or fabric processing steps. 
Linear polyethylene has about five to ten percent immedi- 
ate shrink when fabricated by the extrusion system 
mentioned previously. Values obtained with saran fall in 
approximately the same range. The high shrink of branch- 
ed polyethylene definitely limits its use as a normal fabric 
material. 

6. Bend recovery in terms of a fabric means crease 
x wrinkle resistance. A bend recovery test has been 
developed in which a single filament is bent around a 
Ms diameter rod. It is held in this position for a 15 
second period and then released. The percent recovery 
back toward a straight filament is checked after one 
minute. This single filament test correlates with past 
experience on saran, branched and linear polyethylene 
fabrics showing that only the saran has good bend re- 
covery. This characteristic may be a major disadvantage 
of linear polyethylene fabrics. 

7. The original flex life of early samples of linear 
polyethylene fabric is somewhat greater than that of 
saran, Data on samples exposed to ultraviolet light show 
an extremely sharp drop in flex life with the linear ma- 
terial, whereas saran is only slightly affected. However, 
it is expected that polymer improvements and advance- 
ments in stabilization with linear polyethylene will ulti- 
mately bring about improvements in this characteristic. 


Stabilization 

Another very important aspect of the linear poly- 
ethylene property picture is that of stabilization. The 
main effect of exposure to weather on both linear and 
branched polyethylene is a reduction in tensile strength, 


Figure 6. Stabilization of Linear Polyethylene 
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elongation and flex life. Since the major factors affecting 
these properties are oxidation and ultraviolet radiation, 
consideration must be given to the addition of antioxidants 
and ultraviolet stabilizers to linear polymers intended for 
monofilament usage. The effect of heat is largely that of 
accelerating oxidative degradation and, therefore, a 
specific additive for heat stabilization is not necessary. 


Exposure Tests 

When making outdoor exposure tests with monofila 
ment, samples are exposed to the sun either directly or 
under glass. The unit of exposure is the ultraviolet sun 
hour (UVSH), with approximately 2000 of these units 
being attained per year at the Arizona exposure location 
utilized. 

Figure 6 shows stability curves for monofilament ex- 
posed under glass, expressed as percent retention of the 
original tensile strength, versus time of exposure. By 
expressing exposure data in this manner, for saran and 
unstabilized as well as stabilized versions of linear poly- 
ethylene filaments, the relative degrading effect of ultra- 
violet exposure becomes apparent. 

1. Unstabilized linear polyethylene shows a very 
marked degree of degradation after a relatively short 
period of time. However, it should be recognized that if 
a particular sample has an exceptionally high tensile 
strength initially, it could still perform satisfactorily in 
many applications after losing a large percentage of its 
initial strength. 

2. The addition of approximately 2-8% carbon black, 
and, in some cases, antioxidant, has long been a standard 
means of stabilizing branched polyethylene, though color 
is limited to black. It can be seen that the incorporation 
of this type of system with linear polyethylene has 
brought about a significant increase in stability. 

3. Early attempts to achieve a satisfactory level of 
stabilization, without employing carbon black, resulted 
in materials having “moderate stability” and a color suit- 
able for the preparation of a limited range of color 
formulations. 

4. Additional stabilization work resulted in a material 
having relatively “high stability” and a color which made 
possible the preparation of bright and pastel shades. 


Potential Markets 

Field evaluations are currently being conducted with 
linear polyethylene fibers in such applications as auto- 
mobile seat covers, industrial filter cloth, furniture up- 
holstery, tarpaulins, rope and other similar filament uses. 
Extensive utilization of the material in these applications 
will depend upon the performance data gathered. How- 
ever, initial results indicate that linear polyethylene will 
ultimately present a challenging position in the melt 
spun fiber field. 


Conclusions 

It has been shown that conventional monofilament 
fabrication equipment can be utilized in the extrusion of 
linear polyethylene polymers. The adaptation of this 
equipment requires only slight modification to achieve 
proper processing conditions. 

The properties of this material appear to be satis- 
factory for many of the present melt spun fiber appli- 
cations. 

Stabilization of these polymers against the effects 
of oxidation and ultraviolet radiation is an important con- 
sideration. Definite progress has been made along these 
lines and work is continuing to further enhance the prop- 
erties of linear polyethylene as a melt spun fiber. 
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Glass-Flake Laminates ... 


... low-cost, great stiffness are advantages 


of this unique glass-resin combination .. . 


ORDNANCE CORPS 


reinforced laminate 


~ f HE ARMY 


in preparing 


became nteres 
with the 


fibers 


glass 


inforcement in the form of flakes rather than 


objective was undertaken through a group of contractors 
There were seven reasons which led to the interest 

in this type of construction. The first of these was that 
flake should have multi-directional properties as cor 
sted to the uni- or bi-directional properties of the 
woven fiber laminates. If they did have, the effective 


strength to weight ratio could be improved. In the 01 


dinary glass cloth laminate, one half of the giass tf 


contribute to the weight whereas they contribute nothing 
to the strength wher uniaxial load is applied to the 
plane of the laminate. On the other hand, in a flake lam) 
nate, each particle of glass which contributes to. the 
veight would also contribute to the strength. I dd 


tion, this contribution would be effective regardless of the 
directior of the ippl ed stress in the plane of the lar nite 

The second reason for investigating this type of 
construction was based on a knowledge that with fiber 

minates irge olds have t he filled with resi 
ind the eylindrical shape the glass results 
minimun rea for the resin t give! 
ime of +h SS Ss Ct the strengtn of the resulting 
sheet is dependent pon the amount f reinforce 
ment cor ned t vas postulated that the imount rT 
could be nere seq due to tne ability of the fl ikes 
to “pack” more closely and that the bonding area could 
be increased fo. comparable volu of glass 

\s cor ry of reason number tw is described 

DO the packing « ild resul n thinner nd therefore 
stronger adhesive bonds. 

The fourth postulate was that since the flakes would 

é Tewe legrees of treedor st ffer nate ¢ a 
obt 

It pe soned that the 4] ke ght he cheape} fry) 
two reasons. The first of these is that no weaving would 
ve involved and the cost of this operation would there- 
fore be eliminated. The other reason is that more pounds 


can be forced through a slit than car 


ot material a day 


be forced through a fine orifice. 

The final reason for this investigation was the major 
difference between the theoretical inherent strength as 
ribed to glass and the actual values obtained fron 
fibers. It is felt that this difference allowed ample roor 
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for improvement 
One advantuge not originally considered but whict 
has later been established to mited extent is the re 
sistance of flake laminates to penetration. Th peneti 
tion may be by moisture, chemical sunlight or eve! 
ballistic particles. Since the voids between particl ire 
smaller than for fibers (1 well prepared laminate) and 
since the successive plates tend to reinforee those init ills 
ttacked, Improved resistance to penetrat on ippe 
logical 


Discussion 


Data showing some of the properties of flake gla 
laminate are shown in Table I, In th table we have con 
pared properties obtained on flike glass lamiuniute wit! 
nore commonly ailable laminate It may be noted tl 
the flake laminate has three outstanding properties, gla : 
content, stiffness, and low cost. More recent work | 
shown that the glass content can be raised to So »\ 
Vt ght without undue difficulty } compare Vit! 
maximum of 60° for most type of fiber constructior 
The st {fre { the {] ike it? te exceed thn 
types of fiber construction except for the unidirectton 
cloth and in son CuSe we have gotter 6 million p , 
modulus for flake laminate. The only mate that car at 
approach the flake minate n material « 3 
laminate and it is inferior in all measured propertie lt 
spite of the use of the more expensive epoxy resin, n 1 
terial cost for flake laminate ~ only oc per pour { na 
with the predicted lowering f the cost of the flake t 
l4c a pound, mate) drop to 27 pound, Th 
would open up Many new fields of appli itio?r f the ey 
pected cost can be chieved. While the expected inere } 
Bi strength has not Deen att ned, it po ble t} t het : 
tey technique navy mprove the strengt!? fluke 
nate. However, even if improvements in strength are 
possible, there are pplication here the presentl t 
tuinable strengths would be accepted in order to get the ‘ 
high moduli. 
One omission in the figure the failure clude 
the materials called “gunks” or more proper! ding , 
compounds. These olding compounds are 1 
ferior in all mechanic properties to the present 
able flake laminates and ile lly aisad ntager 
hecause of the modu ta-2.0 10% 
ty 
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Experimental Results commercially available glass 
, . nas been used to prepare sample nates. This materia 
would like next to discuss some of the findings 
—— . has been approximately & microns thick. Flake which is 
one-two microns thick has been made av: ble very 
ale vith Linden Laboratories, Emhart Manufacturing Com ey 
a . pe : cently. However, this has not been made into laminates 
iy pany and Armour Research Foundation. These findings . 
| ia may be divided into the general areas of the flake, the — 
. : resin, the combination of flake and resin to form a lami- 
ae nate, and miscellaneous findings. Effect of Resin 
ws In connection with the flake, it was established that Findings in connection with resins will be discussed 
¢ decreased thickness of the flake led to increased strength. next. Originally, polyesters were tried but were unsatis 
a r s behavior is similar to the behavior of glass in fiber factory primarily because of their lack of wetting o 
form. However, no experimental method was found to unfinished surfaces and their relatively high shrinkag: 
Li establish which of the theories put forth to explain in While several different thermosetting and thermoplastic 
. creased strength with decreased area is valid resins were tried to a very limited extent, practically al 
It was found that the optimum ratio of area to of the work was confined to the epoxies. An epoxy-poly 
: thickness lies between 25 to 1 and 100 to 1. Below a ratio amide combination (specifically Shell 828 and Versamid 
of 25 to 1, the laminates were weak, one possible reason 125) gave some of the better results. It was found that 
being that the flakes were less perfectly aligned. Above the resin can be unsatisfactory if either too viscous o1 
100 to 1, too much trouble was encountered in trying to too fluid. Highly viscous resins make bubble removal diff 
remove entrapped air. icult while a resin which is too fluid results in poor micro 
The composition of the glass offers less of a prob structure as it flows around clumps of glass rather tha 
: : lem at the present time than does its geometrical struc- carrying the flakes to an area of lower concentration. 
r ture. Later, of course, it may become evident that one While no finish has been used on the glass flake because 
Bs specific glass composition offers advantages over other of the extremely good wetting ability of the epoxies, it 
compositions. The glasses tested showed equivalent is not known that the properties could not be further in 
strengths in media of water, air and lubricating oil. proved by use of the proper finish. It is e« rtainly reasor 
It was felt that strong flakes could not be obtained able to expect that retention of strength under conditions 
vithout either removing scratches on the flake surfaces of extreme moisture could be improved by the prope) 
or the effects of these scratches. However, etching the finish. 
flakes with hydrofluoric acid to reduce stress concentra Earlier adhesion studies had led to the belief that 
tions resulted in a weaker laminate. It is believed that the thinnest glue line is the strongest and the belief was 
the lower strengths were the result of an excessive anion verified in this case. Glass rods with butt joints wer 
concentration on the flake surface which hindered proper tested and it was found that when the resin layer was 
wetting of the resin. less than 20 microns, failure occurred almost exclusively 
Several methods for making thin, flat and uniforn in the glass rod. A glue line exceeding 80 microns led to 
5 glass flake were investigated. While one of these yielded failure through the resin layer. When the glue line was 
* very small quantities of flake for preliminary work, none between 30 and 70 microns, the type of failure was less 
Gre: is satisfactory for continued use. One laboratory pro- predictable. The load sustained by a 20 micron resin layer 
. cedure is still being investigated and will be mentioned was twice that obtained when the resin was increased to 
ey igain in a deseription of future work. In the meantime, 50 microns thick. 


ae Table | 
Mechanical Properties & Economic Considerations 


} Reinforcement Glass Fabric Glass Fabric Glass Glass Fabric Glass Flake 
Resin Bi-Directional-  Uni-Directional- Mat Bi-Directional- Epoxy 
: Type 181 Type 113 Polyester Type 181 
Polyester Polyester Epoxy 
> Glass Content, “ by Weight 60-65 62-67 35-45 66-73 15-80 
Strength, P.S.1L. x 10 
r Flexure 50-60 85-105 95-38 65-77 10. 
lension 10-48 T8-86 15-23 50-60 20). 
Modulus, P.S.I. x 10 
Flexur 2.3-3.1 4.5-5.5 1.0-2.0 4.04.0 $.0-5.0 
Tension 1.8-2.8 $.0-5.0 3.0-4.0 10-5.0 
Impact, Ft.-Lb. In., Unnotched 200-27 13-21 18-25 
Hardness, Barcol H0-70 50.55 
Price, Reinforcement, Lb. $2.00 2.00) Av 2.00 AO 
Price, Material, Lb. $1.40 1.40 40 1.65 50 


Many of the Glass-Fiber Data Taken From “Fiberglas Reinforced 


Plastics” by R. H. Sonneborn, Reinhold Publishing Corp., N. Y. (1954) 
Reduction to $.14°Lb. Predicted 
Thirty sir SPE JOURNAL, April, 1957 
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Two experiments were car ed out Which the flake 
resin combination was mixed and then allowed to stand 
at the B-stage or pre-mix stage. In one . se, the material 
was stored at 2°C and in the other case at room temp 
erature for several days. Result ng laminates were not 
idverse ly affected. 

The pay -off toward wh ch we are workir £ came nearer 
when the facts discovered about th flakes and the resins 


were combined to help us get a lami) ite. Several advan- 


tages were gained from increasing th glass content. First 
and foremost, increased glass content meant. great 
rigidity or stiffness. In addit on. tl 


le higher content meant 
better alignment of the flakes 


Furthermore, increased 


glass content meant that the glue lines were decreased, 


again contributing to th strength. The 
also improved with increased 


micro structure 
glass content since there 
were fewer “resin pools” or unfilled pockets, 

In the miscellaneous eaté gory, combination  lami- 
nates were prepared on a limited scale. One of the com- 
laminate. Ve ry littl 
advantage was gained when a layer of flake laminate was 
prepared with a layer of fiber laminate on 


binations consisted of a fiber-flake 


each side of 
it. However, when the fiber layer was sandwiched between 
two flake laminates, the resulting laminate was a little 
better strength-wise and considerably better from the 
modulus viewpoint. This latter laminate was also a little 
better than flake without any fiber strength-wise with an 
equivalent modulus. 

Another combination tried Was a glass flake-cellulosic 
laminate. The glass was deposited upon Kraft paper and 


these sheets were laid up to form a laminate. This re 


Table Il 
Data Obtained on Glass Laminates 8-Jan. 57 


Tensile Properties Strength Elongation Modulus 
ASTM Type I P.S.] P.S.I. x 10¢ 
Specimen- .2”/Min. 14,600 9.95 


High Rate 6.5 
Milliseconds 41.100 
Flexural Properties 


Teste ad 


(rosswist 51.400 O70 

Le eth Vise O74 195 
| sted | latw S¢ 

x x5 

C rosswist O84 199 

Lengethwiss i) 476 

Rondir Strength 640 


Table 


Vibrating Reed Data on Laminates 


Flake Commercial Commercial 


Polyester #1 Polyester #2 
(Elastic Modulus) 
(Viscous Modulus) 
104 18. 2.3 3.6 
Tan. § (Mechanical 
Dissipation Factor) 014 O75 0083 


SPE JOURNAL, April, 1957 


sulted in a simpler lamination procedure but quite 


versely affected the strength and modulus. At present th 
does not look promising except for applications where 


lower property values are acceptable. However, if a sacri 


fice it properties can he made, this process should lend 
tself to economical production. Flexural strengths of 


19-30000 psi and moduli of approximately 3 x 10° psi were 
obtained by this procedure, 

Table II depicts values obtained on preliminary lan 
nates prepared at Picatinny Arsenal. These laminates were 
made of Owens-Corning Flake glass and the epoxy poly 
amide mixture is deser bed be fore. Glass content wil 
caleulated to be 80% by weight for all except the bonding 
Strength specimens. In the latter, the glass content was 


10%. 


Tensile Strengths 

It will be noted that the tensik strength obtained 
lower than that shown in Table I, being 14.600 psi a 
against the former 20,000. However, the modulus in 
creased from a range of 4 to 5 to 5.98 x 10 psi. The 
flexural properties were determined both edge-wise and 
flat-wise. Edge-wise and flat-wise specimens were tested 
both cross-wise and length-wise to see if the anticipated 
isotropic properties were really achieved These data 
show that the materials are isotropic even beyond ex 
pectations. The moduli obtained are close to the upper 
limit shown in Table I. It should be noted that values 
obtained on thinner specimens will be false ly encouraging, 
a modulus of six million being readily obtainable on a 
specimen only slightly thinner than the standard 

For purposes of comparison, a commercially available 


fiber-polyester laminate was run in flexure. The trength 


of this laminate was over twice that of the flake (67,800 
psi as compared to 31,000 psi) but the modulus was only 
4.3 X 10° as compared to 5 x 10 

Since a high rate tensile tester wa iwallable and 
ince polymeric materials vary markedly in their sen 


tivity to rate of test ng, a tensile test vhich took the 


specimen to fracture in 6! millisecond ‘ run. The 
neasured strength increased nearly three time to 41,100 
ps 

It was expected that thi bonding strength of flake 
iminnte vould he superiot to that of fiber leat 
Since no commercially made fiber laminate was availabl 
n te thickness, a laminate wa made up in our lab 


ising 181 cloth and the epoxy-polyamide mixture. How 
ever, while the flake laiminute required au loud of 2640 
psi to cause delamination, the fiber laminate rr quired 


1470) PSI. In both cause s, the failure appeared to be in the 


resi layer No explanation of these data is offered at 
this time 
In our labs we have an apparatus known as the 

brating reed which tllows the determination of a complex 
modulus which can be broken down into th. elastic and 

scous component Wi lso get the ratio of viscous to 
the el: Stic component which the mechanicn! di patior 
factor. For those not familiar with th equipment and 
desiring further information, it was described in the May 
1956 ASTM Bulletin. This equipment was used to dé 
termine the material constants on two commercially a 


tble laminates in addition to the flake laminate at approx 
mate ly (ps. These data are hown it Table 

It can be seen from these data that the Ke! or elastic 
modulus is very much higher for the flake laminate thar 
the fiber laminates. The value of 12.7 x 10 : four time 


ligher than commercial laminate #1 and three time 


(Please turn to Page 70) 
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vantages of Dual Thermocouples 


In Injection Cylinders and Extrusion Barrels 


Richard K. West 


st Instrume net (‘on pany 


oO HERMOCOUPLE location is of prime 

in proper control of either injection molding ma 
chine or thermoplastic extruders. There have been num 
erous papers given on this subject dealing with the 
different 


lepths through the heating cylinder or extruder barre! 


idvantages of locating the thermocouple at 
\ctually there can be no single 


conditions of operation to the maximum advantage of 


In view of the conflicting characteristics of the 
thermal system in either of these thermoplastic processing 

uchines, a device has beer 
which has proven itself in other thermal prob 
en uch as in ovens and furnaces. The device is the 


al thermocouple which is illustrated in Figure 1 


JUNCTION BOX LEAD 
ON MACHINE VIRE 


CONTROLLING 
PYROMETER 


/ 

INJECTION CYLINDER , 

) OR /// 
EXTRUDER BARREL 


TIPS 


VASTIC ™ 
Q) SHALLOW THERMOCOUPLE 


(2) DEEP THERKOCOUPLE 


(®) AREA IN PLASTIC WHERE UNIFORM TEMPFRATURE 
IS DESIRED. 


Figure 1. Physical and electrical arrangement of dual 


thermocouples 


riveight 


Importance 


depth proper for all 


incorporated in the plastic 


Figure 1 shows a section of the cylinder wall of either 
an injection molding machine or thermoplastic extrude? 
with the outside of the wall and the 
plastic on the inside. We will continue te refer to this 


heaters on the 
representative section which is also representative for 
heating problems that occur in compression molding ma 
molding equipment, as well as in 
illustration the 


chines and transfe) 
injection and extrusion machines. In the 
controlling pyrometer is normally mounted in a contro! 


system cabinet either adjacent to the machine or possibly 
on a nearby wall or post. The lead wire going from the 
instrument to the machine is connected at a junction box 
on the machine to the thermocouples themselves, and the 
thermocouple tip or tips are located either deep in the 
wall, shallow in the wall or in some cases even in the 
heaters themselves. Our principal concern is to coktro 
the input from the heaters to provide at all times a Fon 
stant temperature at point which is in the plastic ma 

Figure 1 illustrates . the 


terial within the heating zon 


application of a dual thermocouple. There is a thermo 


couple located at point 1 which is on the surface, and 
another one located at point 2 which is deep within the 
wall. These two thermocouples are connected in paralle 
at the machine junction box from which point the mill 
volt output of the thermocouples is led to the controlling 
pyrometer through a singl set of lead wires. 

This arrangement under conditions of actual opera 


tion results in approximately averaging the temperatu 


between points 1 and 2. This is possible due to the nature 
of a thermocouple as a generating source, since it Is 1 
tself resistance free at the source This has been prove 


n the laboratory under controlled conditions. ‘Che reason 
or referring to this as an approximate average is due 
to the fact that we are actually measuring millivolt out 


put from the thermocouples, and since the temperature 


vs. millivolt distribution is not entirely linear, we would 
averag 


therefore not expect to have completely accurate 


ing of temperatures For practical purposes the averag 


ing would be within a couple of degrees, and therefore 


any inaccuracy referred to is only of academic interest, 
as normally one cannot read the instruments this closely 


In considering the relative merits of different posi 


tions of hermocouple cation, we must also conside 
the function of the machine at the time One of the con 


ditions of machine operation that we are obviously cor 


cerned with is warm-up or initial start-up of the machine 
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DuPont Pigments add beauty... practicality... versatility 
yi 


NATURE'S COLORS ARE RIVALED BY DU PONT PIGMENTS 


M”" of nature’s brilliant colors can be dupli- 
cated. But, in plastics, the working proper 
ties and processing characteristics of pigment col 
ors are also extremely important. And so is per- 
formance. Because Du Pont Pigments offer plastic 
manufacturers a combination of these properties, 
they are widely accepted for use in plastic and 
rubber applications. 

Consider Du Pont ‘“*Monastral’’’ Greens and 
Blues, for example. These pigments offer superior 
resistance to crocking and migration in all shades. 
In addition, they are the most lightfast and chemi- 
cal-resistant of all organic pigments—they also 


have outstanding resistance to heat. *‘Watchung” 


Reds also have outstanding resistance to migra- 


tion, heat and crocking. 


But that’s just part of the story. The pigments 
you use must disperse easily . . . assure you of 
ease in processing and dependable performance 
in finished products. 

Call on your Du Pont Pigments representative 
to assist you In your pigmenting problems. Du Pont 
has an extensive background of technical experi- 


ence in the plastic and rubber fields. E. 1. du Pont 


de Nemours & Co. (Inc.), Pigments Department, 


Wilmington 98, Delaware. 
ub? 
frequent checks confirm the high batch-to-batch color 
uniformity and dispersion characteristics of Du Pont Pig 
These high-quality Du Pont Pigments will give you ments. Here, a pre-production sample of vinyl sheetin 
the colors and properties you require. containing 0.1 ‘Monastral’’ Blue B BT-3880-D and 1.0 eS 
‘“Ti-Pure”’ titanium dioxide, is compared with a specifica ap 
hrome Yello 
Green-Gold Chr Yellows tion color standard. Du Pont ‘‘Monastral’’ Pigment ire 
—Durable Organic Yellow Shading Yellow widely used in many plastics product requiring top tal 
MONASTRAL Blues and Greens TI-PURE~ Titanium Dioxide resistance to light, heat and migration 
‘Ramapo” Blues and Greens Benzidine Yellow 
Molybdcte Oranges “Watchung” Reds 


UPUN 


to fine products everywhere 


BETTER THIN FOR BETTER LIVING... THE 
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Shut down—Conditions with shallow thermo- 


becomes 


‘ ipple and thermocouple 
t tem) it pont 
il le either of the 
re thermo iples we 
i ea ney tl 
‘ nue ynict istrate 
tal much er than the 
‘ cations alone 
ted thn (il Vitip il 
‘ u have als s! vr the 
it ! thet st 
ce te pe 


\ ous 
MILICE 
itive 
the 
three 
arate 


couple in approximately one-third of the time re 


quired with either a shallow on 


deep thermocouple. With 


a shallow thermocouple installed there is no dang of 
over-shooting the desired temperature at point 5 so that 
this condition is actually superior, from the stundpoint 


dee p tie rmocouple which 
The 


show oO! these 


of protecting the plastic, to the 
slope of the 


three 


does ershooting in the plastic. 


permit 


plastic ten graphs 


perature, as 


marked with a “three” in a circle, is equivalent on bot! 


the deep thermocouple and the dual thermocouples con 


lined except that as the desired operating temperature 


Is reached 


in the rate of 


without 


with the dual thermocouples there is a decrease 


heating which permits the temperature to 


overshooting. due to “rate 


which is a term applied in the instrument field 
to indicate that the 
offset of the 


ng temperature 


action,” 


heat input has a relationship to the 


actual temperature from the desired operat 


Let’s pause for a second and see how this happens 
n an installation where dual thermocouples are used 
The temperature at Point 1 starts to produce millivolts 


thermocouple as secon as the powe is 


as this location 


machine, 


the heat Input. The 


immediately senses 


deep thermocouple at Point 2 is ir 


sulated from the heaters by steel wit! ts inherent slow 


ate of transfer; consequently the ave 


cold thermocouple at Point 2 with the warm thermo 


couple at Point 1, with a fixed temperature setting o1 


the controlling pyrometer, the effect is that operation at 

higher temperature is possible at Point 1 than would be 
f this thermocouple vere connected alone. As the tem 
perature climbs to the desired operating value at Point 

heat rradually penetrate t re thermocouple ut 
Point 2, and as it approaches the lesived temperature 
it Point the added muillivolt output from. the thermo 
it nt \ ! i\t iil tl Po nt l, have 
he effect { the i nt temperature at 
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JUNCTION BOX LEAD (\ 
N WA INE WIRES | 
/ 
TIME 
(2) DEEP THERMOCOUPLE 
©) 
EME 1) TEMP. / 
13) 
TIME 
(1) ann (2) DUAL 1 IPLES 
. 
wi omparison of warm up 
4 
| 
ALT 
st 
‘ 
| 
TIME 
6 at the shallow 
> rned on the 
couple tu lon tl 
f th 
In Figure 5 
thern 
‘ 
t 
a 
ts 


Point 1, 
at the desired operating temperature. We 
that the heat 
maximum output 


since the set pointe! mn the nstrument s st 
input from the heaters may initially be the 
of the 


temperature on the 


heaters, but as the indicated 


instrument approaches the contro 


point, the true temperature of the heaters will be gradu 
ally reduced to that required to accommodate the con 
bined requirements of thermocouples 1 and 2, whicl 
turn, is the point at which the heatir ne will stal ‘ 
itself and be ready for norma mperat ! T} Ss Sa col 
lition of inherent stability that very desirable to ob 
tain. 

Another condition which is mportant n mac t 


peration, perhaps the most important of all conditions, is 


the matter of returning to stable operation after the 
machine has been stopped and is out of its regular cyele 
The same conditions apply to plastic processing machines 
particularly extruders, when internal friction produces 
heat in the plastic due to pressure and flow. Figure | 
represents a shallow thermocouple as was shown it 
Figure 2, and you will notice that the machine has beet 
stopped after being in operation for sufficient time to 
have achieved stability as shown on the graph at eithe 
Point l Or Point When the mac} rie Stops the te? pera 
ture at Point will start to rise since the coo r effec 
of the plastic is no longer present to the same extent that 
it was while the machine was in operation. There is a de 
lay in this cooling effect reaching the thermocouple 
cated at Point 1, and cor equ t the temperature 
Point 8 may rise considerably before the instrumet 
actually turns off power to the heaters. The temperature 
at Point will rise perhaps above a safe point for the 
material in the cylinde or barre If the materia : 
vinyl, decomposition may be expected. It is importa 
emember that this is bevor the , vy of the 
ment to correct, as the instrument is slow in. se ! 
what has hay pened due to the te ‘ itu i t} 
the steel from the point f change in the plastic to the 
sensing element or thermocouple vhich controls the heat 
ng or cooling by positioning the perature pointe 
the instrument with respect to the cont setting ] 
Notice that there is a lo pie re ( ! 
to normal operating temperature. T} lue to the fa 
that the heat input at Point fixe even after t 
combined external cooling t ‘ r barr 
and the internal cooling from P is affects t 
thermocouple at Point 1 and shut the heat off, the he 
are turned on again before ‘ perat * 
has returned t rma 

Shut-Down Conditions 
this me it strates what 
the ieep thermo cate t 
illustrated in | In t ise the ermod pie 
Point 2 is quicker to pond to a ¢ ( empera 
at Point Lue » the sma ss that 1 t 
penetrated; ¢ sequently the al ers! 
peratu is illustrated on the Point 
representi pernaps acce} Ct is Tar 
plasti Ss concerne rue e Tac U! u! tne 
couple at Point 2 is a " ince m the ( 
heat t ! igain set pa ‘ emperature pat 
due to the therma as het wee t! eaters a 
thermocouple ti} na ce 
before the temperature at eithe Point 2 or et ns t 
i Stable operati conadit t efore be 
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Figure indicates the application 


the same 


couples connected in parallel unde 


of shut-down as were described in 


In this case, the deviation of the 


t? 


t 


combined 


of two thermo 


conditions 


above two figures 


is less than that in the previous figures. The variation o 
temperature at Point is more quickly sensed and cor 
rected than it was in either of the previous exampl 

Figure 9 aguin illustrates the three conditions wit! 


adjacent to each other 


dual thermocouple 


is stable in 


‘hit 


The machine 


one-third of the time that either of the other thern 
couple locations would permit. A very significant pon 
on this collection of graphs is that the deep thermocoupt 


the stable 
in particular in preventing excessive 


thermocouple would be 


TA /,4 j 
( { 
= = — 


is in direct contrast 


molding 


overshoot than the 


+> 
ry ‘ 
~ 


Figure 7. Shut down—Conditions with d 


Figure 8. Shut down—Conditions for dual thermocouplk 


thermocouples 


approximate!) 


conditions, and 


eep thermocouple 


A 
4 


H 
4 
the graph . 
led With the 
te 
= 
4 
HEATERS — 
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TEMP. | 
| 
SHUT DOWN 
+ 4 
| 1 
« 
¥ | 
—- / / / / / | 
/ . 
/ 
1) Ps ) 
TEM —-+ 
SHUT DOVN TIME 
ats 


JUNCTION BOX LEAD 
ON MACHINE VIRE 


oO 


CONTROLLING 
HEATERS PYRONETER 


fff 
TIC 


TRUL ER BARREL 


+ 
Li 


TEMP. 


UT DOVN TIME 


SHALLOW THERMOCOUPLE 


TEMP. 

| 

SHUT DOV.N TIME 

(2) DEEP THERXOCOUPLE 


ome. 
| 
t 


SHUT DOWN TIME 


(1) amp (2) DUAL THERMOCOUPLES 


Figure 9. Comparison on temporary shut down 


to the elative merit of these two thermocouples unde) 


conditions of warm-up where the shallow thermocouple 
represented safer operation. It is for this reason that the 


past discussions of thermocouple depth have occurred. It 
is not possible as mentioned earlier to satisfy both or all 
conditions of operation in a plastic machine with a the: 
mocouple in either of these two extreme locations; how 
ever, under both of these operating conditions the dual 
thermocot ple s excel and are in no respect exceeded by the 
1 uae ce of the thermocouple in a single location. 

As far as the indication on the instrument is con- 
cerned, the matter of averaging dual thermocouples need 
not be considered a draw-back for in the past thermo- 
have been located at Point 1 or Point 2, and at 
Various points between these two extremes. In each case, 
and with the dual thermocouples as well, the temperature 
indicated on the instrument will, under normal conditions, 
be above the actual temperature of the plastic, depending 
upon how far the thermocouple is located from the plastic. 
This is due to the heat lag through the steel and also 
due to the fact that the plastic passing the surface of the 
steel does not remain in this area long enough to absorb 
all of the heat at the wall. Ideally, it might be well to 
indicate on the instrument the actual temperature of the 
passing plastic; however, previous investigations have 
disclosed that even the thermocouples located flush with 
the wall do not show the true temperature due to a sur- 
face effect and deeper thermocouples located in the plastic 
beyond the well have been used only experimentally due 
to physical limitations on location and pressures involved. 


Far fu four 


Figure 10. Complete assembly 


While the temperature within the plastic is of extrem 
interest, it is not suitable as a control point for the in- 
struments but might instead be considered as a reference 
point which might show on a separate indicating py- 
rometer instrument or recording potentiometer. The 
actual control of the temperature to achieve a uniform 
temperature in the plastic can best be obtained by thermo- 
couples within the wall itself. 

While the subject of dual thermocouples has been 
explained to isolated molders, and dual thermocouples 
themselves have been installed on many machines in 
practice, the difficulty of making this installation has 
certainly restricted the application of this rather basic 

(Please turn to Page 68) 
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Ernest Moslo 


r. T. MILLER was named President of Polymer Chemicals D 


erged with W.R. Grace & Co. in 19 


He Chairman of the Fund Board of MJU.T. H hire 
nelude: Boston Fund, Ine.; Dewey and Almy Ltd.; London; Middleser I 
its Cambridge, Mass. Born in Orange, NJ. in 191 V Ville 
arrive to the fornis Janet H T. T. Miller 
hi P| 
Steaming from Ships to Plastics 
T. T. Miller ry 


AL PLANTS MAKE a hissing noise as hot As one company economist put it recently, “If the 


gases and liquids rattle around in the maze of valves market r one roduc ts drying up we're 
ind pipes on their way to the reaction kettle. Thess spread far enough around so that. the ! 
noises of pumps and valves meaning something is being continue to m cle ncome hile out Ost cl nal ale 
made under pressure are sounds similar to the roar and velopment progran vill come i} tl re me pl 
din one hears in the engine room of ; sé going ship jucts to f the gap na ho ki tomorrow bre 
making ibout 19 knots and trying for more. aducts prod bly the drawing board rmeht me 
Such noises ire fan to met! Vine work W. R Crrace & Ce prov bly not Know? 
for the firm named W. R. Grace & Co. whether they ar ts famous subsidiary, the Grace Line. In facet her 


of a ship bound for an exotic ve say work f d on of W. R. Grace & Co., we 


on duty in the engine roo i 

port of eall n South Americ: r whetnet they are op expect blank tire Inte Ve Quality I tutement Ds , 

erating engineers looking at pressure gauges of Grace’s easually say } ibt } f 4 Chri 

newest venture n chemicals—t} Polyolefin plant Line 

Bator Rouge, Louisiana. Just how these noises got t Just ho t ed | ps to che | na pl 

gether and mixed into the same company is reflected i tics started in the te nineteen forth 

the entire U. S. economy today Ir 1945, the net et the fi ¢ ‘ 
Everywhere firms are diversifying for growth pu n the steamship | nes ) in Latin America : 

poses. Advertising agencies are adding public relations tr nd con re é nd rious don 

departments or marketing subsidiaries because they se¢ estic businesss n t l State ! ddition to oun 

in existing need or because they want to expand and not nterests in the Grace Nation Bank and n Americar > 


put all their eggs in one basket. Supermarkets sell socks, Grace Airway Whik e were thorougl ind sound 


children’s books and phonograph records alongside of the liversified in Latin America, we icked) participat y 
oust hee f countel Some independent researen firn to growth naustrie the I nited Strte yhict pretty 
day will offer to develop a new rocket fuel for you; de good country to do business it fter al : 
sign the plant to build it in; offer your management nev \ ve look back. we inaugurated studies that seemed 

vistas in running the plant through operations research; endless. We literally looked at everything. We put ow 

and even locate the personne! to staff It. You can take Dest people on the ob a Companv Project Nu ber One E 


almost any field or any firm today in any industry and We hired new talent for the purpose 


find growth through diversification of different services 
ind product lines. 
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ine 
February 195¢ cher Ww. R. Grace & Co.'s newly organized division wa 5 
x 
Prior to this, Mr. Miller was with Dewey and Almy Che ( 
of Sales. ee Pre Market no. and ther a ce ‘ 
the Organie Chemicals DID oO? Deweu ar Che eal Co 
Mr. Miller graduated frome thie Va gehusett fitute of Tee - ie 
the American Chemical Society, American Marketing Association, Co ES 
Chemical Development | ociation, and statute of Food Technolose inf 
President, Polymer Chemica }) 
R. Grace and ¢ 
May 


4 


tential lay in the United States chemical industry, and 

» that star we hitched our wagon. 

industry attracted us because it has 

annual rate of growth 
as the average for all in- 

reason for this is that the 


The chemical 
average sines 
compared with 5% 
dustry \ very important 
chemical industry spends on the average 3% of its sales 
dollar for industry as a 
o 1 Lionel Edie has called research “the built-in 


stabilizer.” 


research, while whole spends 


Industry Analyzed 


In 1952, after we had decided to enter the chemica 


ndustry, we set up what corresponds today to a com 
ercial chemical development department. We hired en 
gineers, chemists, market researchers, economists and 


financial analysts for our staff. 
These men took 
lem. They were somewhat 
tne \ 4. Milne 
ind wanted a hat, some water and food, some housing 
ind clothes, but didn’t know what to do first. 
The approach they used, however, was not to bask 


a task force approach to the prob 
reminiscent of the sailor in 


poem who was shipwrecked on an island 


round and wait to be saved. 
They 


ndustry by 


categorized and classified the entire chemical 


breaking it down into segments. This in 


tself was a momentous approach and required consider 
ible road work in getting to know the entire industry 

In many respects a large part of these earlier studies 
vere justified for their educational benefit to our top 


a general feel of the industry 
apparent that it was 
segments of the 


inagement in giving then 
ey vere facing. It soon became 
identify the attractive 
industry than it was to find an avenue of en 
trance. We did not have a sufficiently large existing in- 
dustrial enterprise in the United States to provide us 
vith some of the logical bases for the entry 
that various other important companies had used when 


far ‘ er to 


general 


they decided to diversify into chemicals. 

We could not enter through the systematic upgrading 
if waste by-products. 

We could not enter the industry in the 
' petroleum companies did, through capitalizing 
on the chemical richness of their industry’s by-products 
through the research genius which 
the explosives companies, du Pont, Atlas, Her 


chemical 


way the 


nor could Wwe do it 
enabled 
cules, to broaden the chemical base of their existing in 


dustry 


Alternative Entries 


The alternative methods of entry into chemicals that 
seemed to exist were: 
(1) asquisition of existing chemical companies, 
4 plants based on licensing 


(2) the construction of 
processes available through 


already developed 
engineering companies, 

(3) initiation of a large research and development 
organization and the eventual commercialization 
of results therefrom. 

\fter considerable discussion over the best of these 
ilternatives, it became apparent that no single one rep- 
resented the answer, but, rather, a combination of all! 
became the ground-work of the general plan. The 
emphasis in the earlier years was to be on acquisitions 
\s we developed a position in the chemical industry, the 


three 


construction of new plants based on purchased processes 
hecame practical. Subsequently, the development of ou 


base of 


own large research staff could form the major 


our growth in the years ahead 


Text-Book Approach 
Our people then started a text book approach to the 

next phase of the problem. A variety of chemical oppor 
tunities were studied on which we could base new chem- 
ical ventures. As these were further screened, a thorough 
analysis of profitability was made, using the classical 
approaches which included: 

Market Studies 

Engineering Studies 

Plant Location Studies 

Customer Studies 

Transportation Studies 

and so o1 
These embodied = it two sets of 


One was a preliminary report which covered everything 


studies were reports. 
the long report did, but with guesstimates supplied where 
details were lacking. Then, if the chemical was not washed 
out because of lack of profitability, a thorough analysis 
was undertaken that would do credit to any psychiatrist, 
his patient and couch. 
In effect, we 
growth segment, and the 


studied everything that might be deemed 


route Was painstaking, severe 


and time consuming—particularly so when you are in a 


rush to get started. 
Having reduced the various alternative investment 
a dollars and cents evaluation, only then 


the really difficult job. At that time 


possibilities to 


were we ready for 


antibiotics proved to be one of the most attractive end 


products we might make, but how was Grace going to 


do this five years ago? Of course, we also found that 


the most attractive projects were the most expensive, 


in the sense that good chemical company would only 


join up with us on a high price-earnings ratio. Also we 
found that almost any 
could be entered by purchasing an available process shows 
profitability after 
In short, the profitability figures of the various alterna 


growing chemical product which 


only a modest competition intensifies. 


tives had to be compromised with! a realistic appraisal 
of what we thought we could handle. We had to postpone 
some of the more glamorous projects until we had built 
had to settle for a 
more gradual stable entry into the chemical industry. 
In 1952, decided to make 
urea, we knew it modestly profitable, but at 
least these products did not seem to exist in 
another world technologically. In effect, we 
a growth segment of the industry where 


up a chemical organization, and we 
when we ammonia and 
was only 
nitrogen 
were getting 
our feet wet in 
most profitable expansion could be undertaken once we 
had an ammonia and urea plant that had completed its 
shakedown cruise 


The Polyethylene Project 

Today we are well along the way we originally set 
out to follow. Our present new 
50,000,000 pound plant in Baton Rouge, Louisiana, whil 
it still 


nevertheless requires considerable research and develop 


polyethylene project, a 
represents the purchase of an available process, 


ment by us for successful commercialization. Grace is 
now staffed to be able to do this. 

As for the more advanced stage of Grace’s develop- 
ment, namely, the creation of new products completely 
within our own research and development, we have ad- 
vanced quite far in the organization of our central re- 
search and development division, which is now in the final 
planning stages for construction of its new research center 


(Please 


turn to Page 67) 
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Repeat this operatior ApPpPron 
matelv every re r two minute 
int evident rie ng 
t or po At tl t e recot 
thre nstrument ( ntinue 
ibsequent melting ina 
nent reading red ded init ove 
Edited by Louis Paggi, FE. 1. du Pont de Ne & Co. heck point has reached the me x 


ne temperat t thre t tir 
Adjusting the Cylinder for Good Control! Use of Date 
Phe data obtained during tl test 
of the Temperature of the "Shot Zone an be used to balance the wattag ; 
er the enti irea oof the “shot re 
re kor example let be assumed 
Louis Paggi that one section of th ot zone ‘ 
temperature thar the ection th, 
x Vattage at the hig point nould 
he “shot zone,” considered sign of the eyiinae play ajo. then be reduced ersa, Th 
here, is that part of the p stify role i? attaining the required ten cal be accomp hed by using band ; 
ng cylinder of an injection molding perature uniformity of — the cro f different watt densities, a rheostat 
machine containing the molten plasti section of the melt and in genera a variable transformer it eri 
that is to he injected nto the mola a cyl nder design neorporating a vith the band The latter method, a ‘s 
The volume in the shot zone Is equa thin cross-section at the shot ‘ though a littl re expel e. is the , 
to the rated capac ty of the machine s most helpfu ) st at factor 
In an & ounce machine, for example, X It might be we to mention at t} 
the volume in the shot zon Ss tne Uniformity in Zone time that tl above method of check 7 
forward & ounces of plastic in iInve1 Uniformity of the peripheral heat ng heat distribution n the “shot ' 
tory in the plastifying cylinder and ng at the “shot one” ; best ac one’ mav also be applied to che a 
in the nozzle. complished by the use of narrow the performances fa ngle heater 
It is. of course, necessary to cor heater bands mounted in a staggere: mand er its entire circumference 
trol the temperature of a 4 1 Zone fashion so that the termina yay t ha been found that certain type : : 
of a plastifying cylinder as close between any tw dijacent band f band vill not distribute heat ul 
as possible. However, particular en at least 60°. Uniformity of tempera formity over their whole area. Th = 
phasis should be placed on the contre ture over the length of the one oftet nally due ve vithir 
of the shot zone temperature, sine requires the use of heater band f the band, but more often caused by 
non-uniform temperatures may lead different watt densities. For example, faulty internal construction such a 
to a number of the following mold when the spreader is rigidly attached non-uniform contact of element with 
ing problems: to the front end of the cy ind r, heat the insulation and casing of the band 
spreader joins the cylinder w In tact between the band and cylindet 


cially in deep-draw and thin-walled 


higher than for th remainder of the val Whatevel the cause, it We 


Items. “shot zone”, As a result, the jun to keep in mind the possibility of i 
2. Inability to hold adimensiona tio? area will require a h ghe watt adequate heat a tributior Cray thy, 
tolerances. density per square inch of heate) mand wher earching for causes ¢ a 
3. Local flashing or short filled cay surface. The air gap (distance Y n-unifor ‘ nder temperature 7] 
ties. oat tween adjacent heaters) in the zone The “shot zone” has been emphas 
1. Poor physical properties of tl should be held to a minimum to avoid ed as the most critical because it 
molded piece. successive hot and cold spots. from it that the mold filled, Other 
5. Ejection difficulties confined to a A relatively simple method = of cvlinder zones, althoug ymewhat 
few cavities. checking the uniformity of heat dis ess critical, should also be well cor 
6. Excessive ly long eve les, tribut ol the Zone “as follow trolled f optimun re iit are tor 
7. Local crazing and cther surface de 1. O ck or rod of ite! tained. It might. be aid that the eS. 
fects. havi harp ting point ne ntaining the plastic in a melt ; 
8. Excessive material consumed to 2. Attach a surface thermocouple at phase quire the most critica 
flush out colors or a materia of some point neat the geometric cer temperature cont a | ow the) 


different formulation or compos ter of the zone. Commercially that the rear zone the least critical 4) 


tion. available washer or dise_ type from. the andpoint of temperature 
The “shot zone” thus becomes the thermocouples are excellent fo ariabilitvy, except a t may affect eS 
point at which the most sensitive and this purpose This thermocoupl pressure control and output 


accurate instruments are required, should be attached to the instru 


and where the wattage distributior ment controlling the zone tempera 
of the heater bands is most critica ture. Phe surface thermocoupl Tem) Cor West SY 


The temperature of the molten plas may be eliminated if a kit of shar] ! . 

tic should be uniform throug! t melting point material covering a le range of elting nf Othe 
cross-section and along the lengtn an 150 F range of temperature eves 
ircumference of the “shot zone”. ivailabl ti extal 
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AKING EXTRUSION 


Edited by R. D. Sackett 
Technical Service Associate 
Monsanto Chemical Company 


Springfield, Massachusetts 


Extrusion of Rigid Vinyl 


Jean F. Malone 


F, (roodriel 


XTRUSION OF RIGID VINYI 
compounds has continued to show 
Vigorous growth in recent years. A 
large amount of credit for this pro 


irre must be given to the mproved 
\trusior techn ques that have been 
developed Sulfticient laboratory and 
production data have been accum 
ated so that reliance upon trial and 
error and personal skill has been 


argely supplanted by a body of sound 
technical knowledge, As a direct re 
t, high standards have been esta 
lished for pipe and tubing, and new 
markets have been encouraged in the 
field of custom extrusion, Although 
this review of extrusion techniques 

based upon experience gained in 
the manufacture of rigid pipe, it can 
be considered generally applicable to 
other extrusion processes 


Row Materials 


Pipe can be produced from both 

nyl powder mixes granular 
ompounds, In this country almost all 
commercial production uses granular 
or cubed compounds, but a great deal 
of European pipe is extruded from 
preblended powde) Producers here 
have found powder extrusion erratic 
Good results are sometimes obtained, 
but it is difficult to maintain a con 
stent high standard. Considering 
t} strong preference for rigid Vinyl 
compounds, the data given here ex 
ludes all reference to the powde) 
type of processing, 


Operation 
Manufacturers have determined 
that only minor adjustments of stand 
ard extrusion equipment are neces 
sary successfully to extrude rigid 
vinyl pipe or to convert production 
to complex, specialized shapes, Satis 
factory results can be obtained with 
both single and twin screw machines. 
Whether a twin or single screw is 


Karty erait 


Chemical Co 


used, a typical production set-up con 
sists of six basic units. They are the 
plastics extruder, the die, sizing 
equipment, cooling apparatus, pull 
rolls, and a sawing device, These 
units may vary somewhat in their 
method of operation but their fune 
tion remains essentially the same. De 
finite recommendations for the 
operation of these units assist the 
producer in maintaining a high rate 
of production without sacrifice of 
quality. 

The main unit of the extrusion 
plant is the plastics extruder, It must 
process the rigid vinyl compound by 
a proper combination of heat and 
work so that the stock is passed into 


the die in a homogenous, smooth 
flowing mass. The cubes lose their 
identity after traveling approximately 
1 3rd the distance along the screw. 
While passing through the middle 
section of the screw, the rigid vinyl 
begins to reach the proper stock 
temperature. A part of the heat is 
generated by friction, and supple- 
mental heat is supplied by barrel 
heaters if it is found to be neces 
sary. Volatile gases escape toward the 
rear of the extruder at this point. 
Final working in the last section of 
the screw should bring the stock to 
the exact extrusion temperature. The 
working must proceed for a given 
period of time to ensure the develop 
ment of a uniform plastic mass that 
will flow easily into the die. 
Constant Control 

As outlined above it is apparent 
that effective extrusion can only be 
achieved through constant control of 
temperature. The build-up of fric- 
tional heat is the most critical factor 
in maintaining this control. Applica 
tion of external heat must be care 
fully adjusted in reference to the 
frictional heat being generated dur 
ing the working of the plastic stock. 
This controlled balance between two 
sources of heat must be held within a 
range of 5 F. An integrated system 
of temperature control points is es 
sential to successful operation. The 
barrel of the extruder should have 
at least two points where thermo 
couple readings activate an adjusting 
mechanism. Temperature at the die 
is of the utmost importance and 
adequate control demands automatic, 
quick-acting control points on the 
lands, body, and adapter plate. The 
spider is usually sensitive to the die 
body regulation and requires no con 


This 12 inch pipe extruded by Colonial Plastics In Cleveland, Ohio, is a 
fine example of the quality that a well engineered production unit can turn out. 
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of its own. A care 


die temperature Ss part 


trol point 
of the 
important sines the rst 
contro! treque \ 
up by an over-riding of ne 
temperature 


trouble is 


Equipment Design 
Screws: 

Many factors in single sere 
contribute to the 


success! 


of rigid 


vinvl. The following 


teristics have been found ve 
tageous: 
Full flight, constant pite! 
creasing depth from entrar 
sere 


discharge end of 
Depth of flight 


should b 


for a 2's inch machine the «cd 
at the discharge end = shou 
5 16ths of an inch. 

Ratio of length of screw t 
outside diameter should 


minimum of 15:1 
Compression ratio of 
mately 1.7:1. 

Discharge end of 
shaped so as to prevent the { 
tion of a dead 
the plastic 
should he 


Spot t! 


mass 


Screw chron 
and polished. 

Proper operating RPM for a si 
of the 
Full production rates hay 
tained in the 
Normally 
enough back pressure to make s« 


above design is usua 


range ol 


rigid VIny 


packs unnecessary, but at hig 
duction 


rates a breaker plat 
screen pack (20-40-60 
the best 
Dies: 


There are a number of basic p: 


mest 


results 


ples that must be observed in the 


dies for rigid vinyl. They 


the nherent 


sign of 
based upon 
characteristics of rigid viny ( 
mum 
tained only 


rates of extrusion can [x 


Within a relatively n: 


temperature range; a few deg 
lower than the decompositiot 
Even under ideal conditions 
Viscosity of rigid Viny Ss sullicte 
high to generate an unusual an 


of frictional heat. A low rate 


transfer further complicates the 
lem by inhibiting the escape 
through the barrel walls. A 


apparent difficulties can by 


mized by a die that incorporat 

following recommendations 
Dies for rigid vinyl should 
signed on a straight throus 
pattern, Off set and « 


dies are not recommended 
All obstructions to plastt 
should be shaped to wp 


streamlined effeet. Care 


exercised Im suse area 
apprvuaches, spider gs, d 
approaches, and the di 
section. 

Die land length should be 

as possible Dies having 
thickness greate? in 
should have a land length 2 
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Sizing and Cocling Equipment 


1 for 


[wo methods are used 
xtruded rigid n\ ompounds 
rst ises positive device suc 
plates, and ngel Dimer on 
hus mechanically maintamed 
the produe has cooled sufficient 
ta shape 

rie nplovs take-up 
( ng equipment The rate f 
ip is controtied so that me sag o} 
listort thie extruded piece, 
methods are being used commere 
‘ 

ns the s ng equipment i 
egra part he ooling 
Water and air cooling are bot 
watel more nn 
ised Vater ¢ ng the ext! 


hed 
Phe 
} 
a 
aing 
ip 
ure 
unt 


custon shapes are 
batns an nitia 
vnict the Wwatel ela 
mately 100°F. but gen 
ntnuined at 

eng of the bat! uri 

e of the extruded at 
shapes extruded at compa 
thar heavier pieces La 
ple needs ul 

‘ ny ruil Torre 
are completely set 
Take-Up Equipment 

The function of take-u 
provide beady pu 
wiyusted ! rh 
ate! the rate extru 
mijusted take-up \ en 
the retention of proper d 
prevent distort thit 


S.P.E. Committee on Encapsulation 
Interested Members are Invited to Join 


\s int { I’) Sor 
\ct ties Cx mitte i Comn tee 
encapsulation was formed during t 

ent SPI Annual Teehnieal C 
feren n St. Lou Mo. There we 

t t ny Ihe d basi 
ectives agreed upon were as follow 
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radi? t rh proup 

ir groups already for 
V ) ij) urrently 
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speed arive powered d re 
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most advantageous \ cate 
the die exit and ju before 
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hould also. ty aken to align tl 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION 


PROPER BONDING OF STYRON PARTS 
REQUIRES THOROUGH STUDY OF ADHESIVES 


A Vab 


CAP JOINT 
Inside 
BUTT JOINT 


Inside 


 2°.10° Angle 


TONGUE & GROOVE JOINT 


Inside 


V JOINT 


X Inside 


SCARFED JOINT 


Design of the joint plays an important role in the 
effectiveness of the adhesive, the appearance 
and the ease and cost of the assembly. Design 
also determines whether the adhesive will be 
stressed in tension or in shear when under lood 


ADHESIVE JOINT DESIGN CRITICAL IN OBTAINING 
MAXIMUM STRENGTH, DURABILITY AND APPEARANCE 


The design of adhesive 


Stvron® plastic assemblies is depend- 


ent upon a thorough knowledge of the 
solvent and chemical action of the 


adhesive to be used, Through Plas- 
tiatries studies, under the direction of 
Dow Plasties Technical Service. eX- 
haustive tests have been made on 
adhesives for Styron. With this in- 


formation, plastics engineers can more 
intelligently approach the problem of 


adhesive joint designs, 


Most common of the adhesives studied 
are the solvent types. They are classed, 
generally, as fast. medium, and slow 
drving. Choice of a solvent adhesive 
is governed largely by the require- 
ments of the finished part. Factors 
such as appearance, strength and 
production time must be considered 
when selecting this type of adhesive. 


Certain joint designs require more 
viscous adhesives. These are made by 
adding resins, plasticizers and other 
modifiers to solvents. These adhesives 
are used when better watertight or 
airtight seals are required. 

Although the objective of the studies 
was to determine the characteristics 
of adhesives for Styron and test the 
effectiveness of various adhesive joint 
designs. other valuable data was col- 
lected. Toxicity of these solvents must 
he considered in order to protect those 
who work with them. In addition, 


YOU CAN DEPEND ON ™ 


joints for 


various methods of adhesive applica- 
tion were examined. 


Plastiatrics studies and research con- 
tinue in this and similar areas in an 
effort to find practical solutions to 
problems in plastics engineering. 
Determining the desirable properties 
of adhesives for Stvyron ts just one ol 
a series of such studies. For your copy 
of the technical bulletin “Adhesives 
for Styron” and a list of other areas 
now under investigation, write to 
rHE DOW CHEMICAL COMPANY, Midland, 
Michigan, Plastics Sales Department 


PLISAL. 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
666 
665 (Extrusion) 
688 (Easy Flow) 
689 (Easy Flov’) 


HIGH IMPACT 
475 
777 (Medium Impact) 
440 (Heat Resistant) 
480 (Extra-High Impact) 


HEAT RESISTANT 


683 
700 
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By Your 
National 
Organization 


“The objects of the Society shall be to pro- 
Arts, Sciences, 


mote in all lawful ways the 
and Engineering Practices and 
connected with the utilization of 


Standards 


plastics.” 


President Simmons Outlines SPE Plans .. . 


T IS IMPORTANT that eac rea of activity withi 
the framework of the Society tunt before it 
set goals, so that we may be rkit with si larity society. 
of purpose. Outlined are the targets for eacl of the 1957 will 
major activities of the Society for the year 1957. For ship 


the sake of simplicity the activities and target areas are 


set forth without a great deal of definition as ey are 
for the most part self-explanat« 
The target dates have been set to coincide with Na 
tional Council Meetings, so that action resulting fron 
any phase of our activities can be carried out with dis 
patch, Obviously, such a comprehensive program cannot 
The Targets for 1957... 
1. Membership Committee Activities: 
Membership Increase 
1250 new members a) crease f 24 ta 
membership 6400 Jar lary, 19S 1. 
2. Decrease in Number of Delinquents 
Decrease from present ¢ ite to 4 Janua 
Study on students interes ind parti it 
Society’s functions: 
Study by id-hoe comn ee ¢ Diet J e, 1957 
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be carried out by a few, but its success will rely 


be a tremendous tribute to the 


Should study 


pointn 
initiat 
Study 


Prelin 


1957. 


SPE Objectives 
For 1957 


or 


Consequently, the achievement of our go 


exten 


sive participation by a good share of the membership of the 


fo 


entire membe: 


Re specti illy submitted 


Peter W. Simmons, 


National President 


indicate an area of activi 
ient of committe mane 


ed—January, 1958 


permanent 


of Resignations 


inary study and report available 


Membership survey and study 


Questionnaire to be 
to tots 


may | 


avalia 


al membership by May, so 
vw started in July and preliminary 


ble—January 1, 1958 


(Please turn the page) 


Apr 


complete d and distribute 


fy one 


i} 
at 
4 
5 
i 
{ 


4 
ay 
| 
ail 
‘ 
| 
4 
} 
2 


4 » 
Y 
| 
= 
j a 
ty, a] Ag 
1 worl 
By 
| 
lation 


Targets for 1957... 


ll. New Section Development Committee Activities: in the Journal—September, 1957. 
Three new sections established for charter pre e. Study and recommendations relative to ger 
entation January, 1957 eral format—June, 1957. 
?. Continue study on new areas of interest and re f. Establish new features in keeping with So 
rt-— June, 1957 ciety standards but offering diversification t 
Study on sponsorship of new sections by estab the reader—June, 1957 
shed sections in close preximity—report ready gy. Written manual on procedures for revising 
June, 1958 and rating technical papers, June, 1957 


h. Establish better public relations betwee) 
Journal and potential contributors April 


1957. 


Ill. Finanee and Auditing Committee Activities: 


Preparation of the 1957-58 fiscal year budget 


April, 1957 
Report on 1956-1957 tiseal vear Budget vs. Ex 
1057 VIII. Meetings Committee Activities: 
Mid vea eport on Budget vs Expense—Janu 1. Publish Section Procedures Manual for Antes 
195s and Retec, June, 1957. 
. $ Study and recommendation on standardization of 2. Mail 1963 Conference bids April, 1957. Study 
' Section Accounting Procedure—June, 1957. and recommend approval January, 1958. 


3}. Establish 1959 Teehnieal Conference on West 


Coas wit! OS iweles Section. 
IV. Credentials Committee Activities: oast in conjunction with Li Angele eetio! 


Closer working relationship between National 1. Establish at least five Regional Technical Con 
ferences dur ry 

Constant up-grading through detailed study of >. Publishing of ““Manual f Auth f Techni 

ippheations and appendant information, cal Papers—1957, May 

Study on conditional membership during period 

{| CeSSINY June L957 

1. Reduction in time necessary to process a mem Xl. Education Committee Activities: 


1. Completion of study on Technical Volume 


April, 1957. 


\. Constitution and By-Laws Committee Activities: 2. Increase in loeal section activities on edueatior 
rrogzrams. 
Preliminary discussion on major changes April, 
1957 Preparation and publishing of a brochure or 
possible approaches to section educational ac 
Complete revision ready for preliminary ap 
" proval June, 1957 
1. Completion of SPE Educational Film—January, 
Revision eadyv to fina approval September, 
1958. 
1057 
>. Distribution of survey on courses in Plasties 
i. Revision published and distributed to all mem : ’ 
offered at universities and colleges the 
bers January, 158 
United States—June, 1957 
6. Publishing and distribution of lists of books 
Vi. Publie Relations: evailable on Plastics—June, 1957 
x 1. Study on the seope and responsibilities of this 
( rmimittes June, L957 
X. Technical Committee Activities: 
‘4 Vil. Publications Committee Activities: 1. Complete and publish revision of book, “Injectiot 
SPE Journa Molding” January, 
; 1. Cireulatio present cireulation 5800 total 2. Complete and publish Engineering Volume II, 
circulation 7500—Januaryv, 1958 “Thermoplasties Processing’—January, 1958 
b. Advertising space increases () pages per is 
Sule ite J 
o Stake at a ecent move. relative to publica IX. Professional Activity Groups: 
tion and editorialship June 1957 
; 1. Define seope of operation and establish working 
d. Devise means to reduce necessity of publica committees in elever groups now approved 
tion of conference papers as regular articles January, 1958, 


tive SPE JOURNAL, April, 1957 
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are OK for FISH 


Buc it “FISH EYES” caused by undissolved particles ARE A 
PROBLEM IN YOUR PRODUCT then a look at ESCAMBIA 
PVC 1250 may suggest an answer. This is Escambia’s new 
straight PVC Resin with excellent processing characteristi 
INCLUDING treedom trom ‘Fish Eves.” Another plus ts 
Improved Heat Stability with its advantages in quality control 
Other new resins include: 
ESCAMBIA PVC | intermediate molecular w ht resin p 
ticularly adapted for supported and uns pported sheeti 
ESCAMBIA PVC 1200—low mole r weight f 
"1d sheeting 


For additional information about Es 


CH ENMICA L 


Cc oO R oO R A T Oo N 


261 MADISON AVENUE NEW YORK 16. Ni 


are 
# 
3 2 ~ ir > “By 
new resins —write the 
idress below on your letterhead ats; 
‘ 


tr 


- 


New A-D-M Resin 


Plastics Division 


Rea gnment of the resin sales o1 
ganization of Archer-Daniels-Midland 
(‘o.. Minneapolis, was announced to- 


lay by W. G, Andrews, ADM assistant 
ce president and manager of the 
ormed resin and plastics divi- 


Named to the new position of as 

tant to the division manager was 
\\ ( Mueller, while E. W. Kauf 
rmerly regional manager in 
charge of the territory served by the 
Philadelphia sales office, was  ap- 
pointed sales manager for resins. 
Fred J. Burnett, former sales man- 
er oo Giivptal resins for General 
Electric Co, who joined ADM recently 
ifter it purchased rights to manufac 
ture Glyptal resins, is sales manager 


lo provide a closer link betweer 
ADM and its customers, four resin 
iles regions have been established. 
\ppointed supervisors of these new 
fale repions were Clyde C, West, 
Li Angeles; Earl Erlandson, Chi- 
ago; Gale Smith, Cleveland; and Wil- 
im R. Dodds, Newark, New Jersey 


The regional executives will super 


.° resin sales and introduction of 
new products in the areas served by 
ADM branch offices and agents as 
fas 

West in Los Angeles, San Fran 

sco, Portland and Seattle; Erlandson 
n Chicago, Milwaukee, St. Louis, At 
anta, Memphis and New Orleans: 
Smith in Cleveland, Buffalo, Cincin 
nati, Pittsburgh, Detroit, Indianapolis 
ind Louisville, and Dodds in New 
lge, Philadelphia and 


Molding Presses 


Hull-Standard Corp t Abington, 


a anufacturing a new line of 
\ iutomatic, h oh speed compres 
iiding presses which feature an 
drive, a safety interlock 

tem and a Quickset sequence auto 
atic cycle cor trol. The complete dry 
yele time is 12 seconds, not including 
adjustment, which 
es a range of closing speeds to 
plasticizing time requirements at 


Various materials. The 75-ton Model 


ss has a closing speed at 2.9 


econds and an opening speed at 


is. The die area is 18” by 184% 


the 


Brushing Machine 

A dual purpose mechanical brushing 
machine has been designed and pro 
duced by The Fuller Brush Company 
which may be used to either brush the 
top of a continuous web of plasti 
material, thereby improving its sur 
face luster, or to brush conveyor belts 
while they are in operation, thus sav 
ing time and increasing production. 

For detailed specifications: The Ful 
ler Brush Company, Machine Division, 
Hartford 15, Connecticut. 


Gering, Inc., Moves 

The Chicago office of Gering Pro 
ducts, Inc. has changed its address. 
The new address is 5143 West Diversey 
Avenue, Chicago 39, Illinois. Tels 
phone BErkshire 7-1909 and 7-1623. 


Interplastics Expands 


Interplastics Corporation has moved 

new and larger quarters, as an 
nounced by Gerald F. Bamberger, 
President. The new address is 120 
Kast 56th Street, New York 22, N. Y., 
and the new telephone number is 
Plaza 1-4280, 

Interplastics Corporation supplies a 
omplete line of thermoplastic mold 
ng powders, resins and raw materials, 
both for the domestic and overseas 
plastics industry. Interplastics Cor 
poration also purchases surplus inven 
tories of molding powders and plastic 

scrap. 


Chemical Building Block 


A new chemical building block 
glycidyl methacrylate is being of 
fered in experimental and pilot plant 
quantities by the Du Pont Company 
Finishes Division as a convenient way 
of introducing epoxide groups into 
vinyl polymers or vinyl groups into 
condensation polymers 

GMA (glycidy! methacrylate) tech 
nical data and samples may be ob 
tained from Room 7021-D, Du Pont 
Company, Wilmington 98, Delaware. 


Injection Molding Machine Modified For Thermosetting Plastics 


Thermoplastic materials are rela 
tively simple to mold in a continuous 
cycle by the injection process. Not so 
with thermosetting plastics. Any con 
tinuous supply of material to the mold 
is limited by the possibility that the 
material will cure in the system out- 
side the mold—and thus clog the pass 
age to it. 

A standard injection molding ma 
chine has been modified by engineers 
in the Westinghouse Materials Engi 
neering Department to permit putty 
like thermosetting molding compounds 
to be molded in a continuous auto 
matic cycle. The molding material is 
contained in a cylinder suffice 
ient quantity to mold 
25 to 50 pieces be- 
fore recharging. The 
end of this cylinder 
is in contact with the 
hot mold only during 
the injection period, 
and sufficient heat is 
not transferred to the 
cylinder to set up the 
material in the eylin 
der nozzle. 


\ typical molding 
cycle, which is timed 
to run to completion 
just as a thermoplas 
tic injection cycle 
has the following se 
quence: The safety 
door of the press is 
‘losed, Ww hich depress- 
es a switch to actuate 


i series of c¢ vele 


timers. These 


timers control the 


length of time for (1) closing the 
mold (2) moving the injection cylin 
der against the mold sprew (3) _ in- 
jection material into the mold (4) 
dwell time to permit the sprew to 
cure (5) retracting the injection cyl 
inder from contact with the hot mold 
(6) curing time, in addition to that 
already used, to complete the cure of 
the piece (7) opening of the mold 
and ejection of the cured piece, The 
cycle can be repeated by closing the 
safety door of the press as many 


times as the Capacity of the injection 


cylinder permits. 
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New Nylon Compound 


The 
proved 
compound, Plaskon Ny 
ially formulated for 
blow-molding, has just 


development ol 


ced by Barret Division, 


ical & Dye Corporatior 

The 
sents 
previous nylon con 
thereby extending the 
ducts that can be fabr 


new nylon 


fully from this mater 
clear filn and small al 
and rod 


Flame-resistant Epoxy 

Stampreg fi: 
in pre-impregnated gla 
factured by Standar 
East Rutherford, 


used in lami 


ime-resis 


pany, 
being 

such outstanding 
istics as S35 000 000 
meters volume resisti\ 
me gohms 
000,000 megohms insula 


This has be 
primarily 


surtace 


resis 


material 


for critical 


electronic laminates as ! printed 
circuits 
Scrap Granulator 

A new plastic scrap granulato1 


Model G-200, has been introduced DY 
The Van Dorn Iron Works C 268! 
East 79th St., Cleveland 4, Oh 

The granulator’s alloy steel k 
grind all thermoplastics including 
vinyl and polyethylene without fluff 
ing. Hot and cold sprues can be fe 
together, 

To facilitate cleaning, the hopper 
chute is hinged and the entire ] 


removed ina fe 
nge 


| 
taken ou 


can be 
is also h 


end plate 


can be readily 


Compact 


Electronic 
Transformer 
— 
Compuctness cessary Wi p ven 
ingwhouse Eleetric Corporations (rignt) bu ne ted t 
borne electronic equipment ae nds ( ! ng Sti rubbd 
small size. with consequet gh mpregnated Wess 
ne resin developed t y 


operating temperature 
must 
high-temperature eles 
former (left) 


be ae 
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been annour 
Allied Chen 
npound rept 
pounds, Ellis 
range of 


nsulation C 
New Jersey 
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neronn 
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Nylon Tubing Tools 


Tw ¢ tine 


The new tube cutter 
make quick, 
iit 
perienced when cutting 
t is stated. It = ’ 
ike ne tw rey 
itter rhe 
eanlv cut 
tec 


Nicholson Expansion 


Nich So! ie Comt 


Kers ded 
yn products for indust 
is formed new Rhod 
rut f the ‘ na 

Nicholson subsidiaz 
ne eruited \ t 


Marken Pipe 


Marken Plastics Cor} 


well known manufacture. 
plastic pt nd cu 
sions n? unces ry 
ti pipe naustry vitt a 
both rigid (PVC) and fie 
ethylene) pipe and tub 
plete range of siz fror 
1 inches vit! types f 
hye ffered 
New Epon Units 

Shell Chemical 
innounced the completior 
Epon resin units at its H 
is, plant that w triple 

produce quid grade 

a the ther s ad grade 


Jame 
Manage? 


| 

Mr. ¢ 
tor «ae 
plant i 


af rsey, 


A. T. De 


John 
J 


resident 


( 


ieNhVvae i! svntheti 

ng bw the 

Chen 1 Dis 

plat \ 

ariy next vea 
P thy 1) or i 

came iperintende 


James G. Couch 


} 
C oue 

f +) 

‘ 

rineering 
t 
inced \ 
tol I’) 


\ nia 
| and col 

we i t! 
or oft ON 


Schmidt 


Verra 


CTO? 


ade! nel 


A. K. Thorn 
\ 


(Kew) 


sociat ! 
een named 
to? 


U.S.1. and subsidiary 
Chemica Corporatior 
J. B. Chip 

The Board of Direct 
| ite! i Sa t ‘ 

ce Presider n (Cha 
is Nove moe! 
ment was made by \\ 
President. Plastic Mater 

a subsidiary f 1] 
Supply Ine | 


| Th | : 
nylon tubi: Men In e News | 
one a tube cutter and the tnet Ivan Welborn has been app 
flaring t have been announced ed superintendent of the new forma 
by The Imperial Brass Mfg. Co., resin plant be 
W. Harrison St Chicago 7. I ler Compan 
s designed t + Favettevill 
es usually ex Mr. Welbort 7 
Nylon Tubing cont) hs 
necessary te wing vea 
| 
utions ‘ nt of it Ke rer 
ited success a ville, N. plant His ick a 
al, including Kernersvill John Lowery J 
imeter tubing v} has been wit t Liv ! ree 
t 
Many, of Pro j 
dence, R. 1., has purchased the asset || wet Depart 
m Epoxy f The Danielsor Manufacturing 
u Company, of Danielson, Connecticut H. | 
Wwe Direc uction fo 
Industrial Chemical 1) ! 
National Distiller Produet Corpor 
n new 
continue 
ent manage 
ment 
Los Angeles, 
of extruded : 
tom extru 
TO The 1) i 
full line of 
ed J. B. Chi 
xible (Poly 
nel 0 \ ounce t 
itting il Sales, Inc my 
tie 
anwood, New 
4 4 \! 
uston, Tex CE ome, General Sales Mar 
its produ ger of the Cellup tic Corporat n { 5 
| ds. The f the unit Newark, New Jersey, today announced ick 
he scree? the resi the ippointment of Augustu 
! stant Sale Mar 
t. Verra, J \ 
ar 
Mr. DeVerra joined the Celluplasti te 
—, Corporation in 1953, Recently, he | 3 
n Schmidt, ha nee ects 
Vice Pres] f sales 
New Plastic Corporation, Li Ange 
Calif., according to J \. Carmier 
manage} American Manage 
‘ ment As packaging 
dingly. This Westinghouse KLlectrie Corporation sion, has vestern regiona 
tronic trans ind Dow Corning ales mal ‘lax Corporation 
it sir te Hartford, Conn 


New published, @ pamphlet of th 
Durez Plasties Division, Hooker Ele« 


Lrochnet! ca Co., North Tonawanda, 
complete data and other 


rmat ! medium-impact 
Durez (R) phenol molding con 
mound Che materia 13124 
Bla i i! inusual food 
It tvpica ipphieatior nelude 
rument cases re ousing 
nerd housings, trar rmer cove) 
itor t viten part ind the t 
la rte to l pla 
( te itunes C may obtained 
rom Dus Plastics Division, Hooker 
ro emica Wal Road 
North Tonawanda, 
New Plasticizer 
new nign-m cu ont 
ric plasticizer, Emery 3049-8. is di 
ed ina booklet offered by Emery 
Ind trv Ire Cincinnat 


a copy of the book] Technica 


Bulletin No 62, titled “Emery 3049-S 
Polymeric Plasticizer.” write Emery 
Industries. Inc., Dept » Carew Tower. 


(Cincinnati 2, Ohio 


Ethylene Pipe Standards 


A Recommended Re on of Dimer 


ons and Tolerance for Flexibl 
Standard - Wal Polyethylene — Pipe 
Commer Standard CS197-54, ha 
been presented to the ndustry for ap 
proval, according to the Commodity 
Standards Division of the U. S. De 
mirtn nt of (Commerc: 

The recommended revision was pro 
posed by the Standing Committee of 
the Industry. It differs from the eur 
rent edition of the standard in that. 
mensional requirement vhereas the 
revision contains some ignificant 


specifications for quality, Two addi 


ional series of wall thicknesses are 


also 


( optes of the recommended re 
vision, entitled Flexible Polye 
thvle rhe Plastic Pipe 9 to 5348, 


may be obtained, while the supply 
lasts, by writing to F. W. Reynolds, 
Commodity Standards Division, U. S 
Department of Commerce, Washing 
ton 25, 


Fifty six 


Hydraulic Valves 


Copies of “High Pressure Hydraulic 


Valves” and information on special 
aives for custom applications is a 
Vallable without cost from R. D. Wood 
Co., Public Ledger Bldg., Philadelphia 


— 


Plastic Bearings 


PLASTIC ROLLER BEARING 
RACE SEPARATORS CRITICAL 
OPERATING PROPERTIES OF 
PLASTICS, Dr. A. Gremer, Schwei1 
furt, Germany. June 1955. Translated 


DV Science Trar Siation Service, | n 


ersity of Alabama, for Bureau of 
Ships, U. S. Navy. 25 pages. 75 cents 
(Order PB 121363 from OTS, U. S. 
Department of Commerce, Washing 
ton 25.) Plastic bearings have beer 
idely substituted for those of meta 
n German industry because of sup 
erlor “eritical operating properties,” 
lefined as the operating behavior of 


bearing materials under such unfavo) 
le conditions as failure of lubrica 
on, high local loading because of in 
proper installation, and EXCESSIVE 


RPMs, The ou 


standing properties 


Men in 


Reinhart Honored 


Frank W. Reinhart, Chief of the 
Plastics Section, National Bureau of 


Standards, received the Meritorious 
Service Award of the Department of 
Commerce “for maior contributions 
» the science and technology of pla 
ties, and for highly distinguished 


tuthorship” from Secretary Weeks o1 
February 14, 1957. Mr. Reinhart was 
President of the SPE in 1955 


Schnitzer Appointed 


Herbert S. Schnitzer has been ap 
pointed to head the newly formed 
compounding and pilot plant group at 
DeBell & Richardson, Inc. Other re 
cent additions to the engineering and 
chemical staff include: W. J. Eakins. 
specialist in polyesters; E. W. Turner, 
Chemical Engineer, returned to duty 
ifter 2 years with the Armed Forces: 
H. C. Wain, Mechanical Engineer: F 
R. Wixon, Chemical Technologist. 


Joseph Rosenberg 


\ full line of acetate molding 
powder is now in production accord 
ng to an announcement made by 
Joseph Rosenberg, Production Man- 
iger of Poly-Cell Plasties Co., Smith 
town, New York. He disclosed that 
nitial shipments have already beer 

de and reports from molders attest 
to this material’s superiority for high 
speed injection molding and extru- 
sion. 


Monahan is Manager 


Mr. William J. Monahan, formerly 
of The Dow Chemical Company, has 
Deen appointed to the position of 
Plastics Sales Manager of the Seamco 
Chemical Company. The production 
plant and sales offices of Seamco 
Chemical Company are located at 3 
Hanover Street, Holyoke, Massachu- 


setts 


the News 


Debing and S.Q.C. 


“The Poly Press,” Monsanto house 
organ, pays tribute to Larry Debing, 
Ed Harrington and Jack Hinchen, for 
work on SPE’s first Technical Volum 
“Quality Control for Plasties Engi 


neers.” The February issue of the 


magazine devotes half a page to the 
story and ends with a brief history 
of the formation and ebjectives of 
SPE 


Award To Pribble 


Wayne I. Pribble was recently 
chosen for one of two awards 
“Citizen Engineer” at the National 
Engineers week banquet in Fort 
Wayne. He was named to this honor 


for his contributions to engineering 
and to civie projects, particularly in 
the area of church work. 

He was first president of the North 
ern Indiana Section of SPE. and has 
long served on the National Council 
ind as a National Officer of SPE 


W. H. Bennett 


W. H. Bennett has been appointed 
President of The Hydraulie Press 
Mfg. Co., Mount Gilead, Ohio, a Divi 
sion of Koehring Company, it was 
announced by Julien R. Steelman, Pre 
sident of Koehring Company. 


Morrisette Up at 3 M 


Appointment of Joseph F. Morri 
sette as sales supervisor for rein 
forced plastics for the West coast 
area has been announced by Minne 
sota Mining & Manufacturing Co. 

Morrisette will direct sales and set 
vicing of reinforced plastics manu 
factured and distributed in the West 
under the “SCOTCHPLY” trademark 
He will headquarter in Los Angeles. 
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UNITED STATES 
ELECTRICAL MANUFACTURING 
February, 1957 

Abstracter: Bennett Nathanson 
SILICONE MATERIALS IN 
APPLIANCE DESIGN—J. F. Dexter, 
Dow Corning Corporation 

This article reviews specific app 
oils and yr ses) re 1) 

is Widely being used in app 
principally because of then 
thermal stability properties 

de temperature range. Typi 
plications ure fluid ipbrical 
mechanisms, rubbers for g 
vire coverings mina 
parts, 

January, 1957 
RESIN-EMBEDMENT PROCESS 
CONTROL FOR OPTIMUM 
ELECTRONIC PACKAGE DESIGN 

Charles A. Harper, Westinghouse 
Electric Co. 

In the embedment, encapsulating 
nd potting of epoxies and pe 
esters for elect! 
raw mate? qu ty t } 
cess enginee! 
cosity measurement; exothermic pi 
perties (vel ! ‘ to n 


therm and peak exotherm;) and hard 
ness. Typical embedment  probl 
with their possible causes and ren 


dies are aiso reviewed 


GERMANY 
DER PLASTVERARBEITER 
December, 1956 


Abstracter: Leo Fischer 


INSULATION FOR REFRIGER.- 
ATION IN BREWERIES AND 
STORE ROOMS—Bellinger 

A very fast and economical met! 
of building refrig 


eration units is de 
seribed. Blocks of a foamed plastt 
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SILK SCREEN PRINTIN 
Dr. Messerschmitt 


lt claimed i \ Lhe 

rhe { \ { i 

i ma ne 


G 
\ NEW PLASTIC MOLDING 


ning TECHNIQUE METAL CASTING 
lity ng in th Dr. H. Kalpers 
oivel t ma and a 
\ NEW GERMAN SYNTHETIC 
\ new yntheti rubbe ) izard of n ca ns 
\ \ ! d 
ru ! ired nto the nold heated 
200°C and poured out in second 
CR \ ren ible he remair \ 
lla given col st f 9 ind { 
n. It that rod 2 mm and phe 
a ! ] }) 1 hexamethy re etrami 
De (100 mesh), At the Volkswagen plant 
dix » Kg cone grease 
* 
{Tec 
viene ar January, 1957 
( t for dete) Abstracter Anne Schwend 
7 PRODUCTION OF PLASTICS 
CAN POLYAMIDS BE COATED WRAPPING PAPERS 
EVALUATED? —Werner Laeis Dr. Gustav Hagen 
thorough analy f advantag: \ discussion of propertis that 
na lisadvant i \ coated th plastr 
! ‘ uld sl wed by a deserip 
2 n of processes used 
i 1) pplying fTerent plastic materia 
roduced USA, Germany, § at 
csi HIGH POLYMERS FROM POLYMER 


ALUMINUM POWDER As 


PIGMENT FOR SYNTHETICS nking 


Dr. H. Kalpers 


PVC or other resir Ly 


“METALLIC REINFORCEMENT” 
Dr. Felix Schlenker 


\ ae Pron the We KI 


‘ ‘ ot me ‘ nerea throug! 
) condensat ! met and 

yvadait i Ve i\ 

! offerec to the } gr} 

eculal ganic chemist? t} 

‘ mer 

) ! ting the trar matior f ‘ 
flake en ir compound ntially 
/ 


; 
LS 
+ 
. 
é 
é ine ip a cemented and ot i 
ind stuce n the outside and plaste? ‘ hg 
+ on the inside, ally t 3 
> 
4 
* 
sta re ind ar rp) ] ere. 
Vater absorption. 
It a ed to use alu : 

flake torn vher ncorpol 
at 
production of aluminum bis. 

$ 


3 
Kunststofe (con t.} 
ictive Compounds Caus 
: i ng the necessary reaction Such o1 
‘ metallic compounds, the multi 
iton whien are 
ipa ntering int reaction witl 
inctiona are 
‘ metally com 
position of the Tune 
il ips and the conditions of re 
! trie following may con 
lered active metallic compounds 
etallv ilcoholates particularly in 
- tab ed form, alkoxo salts, metallic 
ites, metal-containing resins as 
alt bi- or multi-valent 
eta f materials forming 
ya groups and reacting tauto 
a nerica i the case with certain 
af netallic compounds of acetic ester, 
wety iwetone, et 
Functional groups capable of metal 
« reinforcements are the following 
irbor mpounds of oxidatively dry 
ne binder carboxylic groups 
groups of sour nature such as phe 
r enolie hydroxyl groups o1 
a ic} yroups which become sour 
= roug desmotropic transformation; 
further, neutral hydroxy! 
rou Alun im alcoholates « spec 
tab ad form have proven 
<tremely satisfactory among the ac 
is ve metallic compounds and receive 
= sideration in this article. 
( Result obtained with this. novel 
yarticu n the field of 
kt art ise materials, give an idea 
1 new and variable way of bridg 
{ he gap between plastics of purely 
ryanic and those of Inorganic nature. 
“ 
FLOW TEST FOR PLASTICS 
COMPOUNDS 
Dr, M, Frhr. V. Meysenbug 
Wi ‘ the Bakelite Flow Test, 
ASTM 1) 569-48 and similar tests are 
ippheable witl smoothly flowing 
compound such thermoplastics 
nd thermosets with fine fillers only, 
hy the flow-test-apparatus of Messrs 
Zwick & Co... Einsingen, W. Germany, 
described already in Kunststoffe of 
; February 1955, is suited for testing 
. all thermoplastic and thermosetting 
| npounds, from powdery to macerate 
molding compounds and from thermo 
j plastic granules to pre-polymerized 
; dental compounds into which mono 
; ner fluid has been stirred. A_ brief 
resume of the characteristics of this 
apparatus is followed by an evalua 
n of flow curves obtained with 
* vaious plastics and their importance 
for the processor 
PLASTIC HOUSE—DREAM 
OF TOMORROW? 
Dr. Jh. Saechtling 
Report on houses made complete ly 
from plastic materials as exhibited 
1 Messrs. R. Camus et Cie., France, 
and the \Mlonsanto Chemical Co., 
SA 
Fifty et 
‘ 


FORMVAC-AIRSLIP METHOD 
Eng, Patrick Sauter 
The Hydrochemie 

method eliminating 

the disadvantages so far inherent to 


A.G. of Zurich 


dev eloped a new 


drawn 
vertical 
side walls: 1. excessive marginal al 
owance both increasing cost and re 
ducing number of articles moldable 
per unit area, 2. Irregular wall thick 
ness. 3. Weak vertical walls due to 
inilateral stretching of sheeting. 

Prompted by the desire to find a 
means to prevent a blocking of the 
hot plastic sheeting on the top side of 
the male mold, hot air was considered 
a suitable “lubricant” to inflate and 
bi-axially “pre-form” the film and 
then, applying vacuum, make this 
uniformly stretched material slip over 
the male mold. This method has found 
ready acceptance for large size parts 
and plays a decisive role in the pack- 
aging field. 


MECHANICAL BEHAVIOUR 
OF SOFT FOAMS 
R. H. Carey and E, A. Rogers 
Reprint from Modern Plastics, 
August 1956. 


INJECTION MOLDING OF 
PLASTICIZED PVC 

Dr. H. Sontag 

The principles of injection molding 
of PVC of varying plasticizer con- 
tent, chemical reactions of soft PVC, 
machinery and molds suitable for 
such processing are discussed. 


ROTATIONAL MOLDING OF 
PVC PASTES 
—Graf Helmut Lambsdorff 

The features of slush molding of 
plastigels and plastisols as applied in 
the United States are discussed. 


COOLING OF EXTRUDER SCREWS, 
WORKING WITH SCREEN PACKS 
—Dr. Eseales 

The investigations of the Technical 
Service of the U.S. Industrial Chemi- 
cals Co., New York 16, as to highest 
output and best surfaces obtainable 
on extruders with non-cooled screws 
and inserted screen packs are review 


ed. 
* 


KUNSTSTOFF-RUNDSCHAU 
January, 1957 


Abstracter: Leo Fischer 


forming of deep 


with 


vacuum 


articles more or less 


PETROLEUM AND NATURAL GAS 
AS SOURCES FOR RAW 
MATERIALS FOR SYNTHETICS 

-Dr. Erich M. Bayer 

A very thorough discussion of petro 
chemistry, yields, formulations, steps 
in the derivation of various fractions 
and the dependence of the many plas 
tics on the numerous derivatives. Flow 
charts in the cracking 
given and the relationship of plastic 
materials to these fractions. 


process are 


APPLICATIONS OF PLASTIC PIPE 
—Dr. Henry DahImann 

Plastic pipe has become an impor 
tant industry in Germany. Over 100 
km per month is being produced. Vari- 
ous practical methods of joining plas 
tic pipe to plastic and to metal ar 
described and illustrated, Methods of 
installation are discussed and shown 
and many types of expansion joints 
are illustrated. Tables to calculate 
thermoexpansion in relation to diam- 
eter and length of pipe are given 
Rigid vinyl and flexible polyethylene 
are discussed throughout. 


GUIDE FOR CALCULATION FOR 
INTERNAL COATING OF PIPES 
—H. Gut 

A formula for caleulating shrink 
age of polyester coatings in pipes is 
given. A useful table is included giv 
ing the determination of the viscosity 
and volume of resin required to pro 
duce a given thickness of coating. 


* 


HOLLAND 
PLASTICA 
November, 1956 


Abstracter: W. P. ter Horst 


PROCESSING OF THERMO. 
PLASTICS .... TO BE BACKED 
BY SCIENCE—4J. van Leeuwen 

The practical research 
of thermoplastics has reached a stage 
in Which the development of a pro- 
necessary. The 
science of processing must be closely 
with the physics of the 
processing properties of the material. 
It may be expected that along this 
scientific roundabout way general im 
provements of methods, machines and 
manipulation will be obtained. 


processing 


science Is 


cessing 


associated 


PLASTICS APPLIED TO AGRICUL- 
TURE AND HORTICULTURE 
—J. O. W. Dugteren 
A comparison 
polyester protection in 
practical applications. 
October, 1956 
BLOCK COPOLYMERS—J. Heyboer 
The dihydroperoxide, emulsion and 
ultrasonic decomposition methods for 
the preparation of block polymers and 
their turbidometric tetration are de 


scribed. 
* 


POLIPLASTI 
Sept.-Oct., 1956 
Abstracter: Alfred L. Alk 
NEWEST APPLICATIONS OF PV¢ 
PIPING 
Rigid PVC piping is illustrated and 
discussed as conduit for potable wate) 


glass and 
horticulture; 


between 


(Please turn to Page 69) 
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Vay 
lds, and imple rod poly = 
/ irethane rubber modified epoxy whi 
retains its flexibility at 
\ spirited question and answer pel > 
followed Mr. Houghton’s addr 
Edited by (Connell in January 
The new Binghamton Chapte) et 
Charles P. O'Donnell it the Vestal Steak House on Jar 
lary $list There wer 64 member 
Vor santo Chemtuicai Co 
ind puests present Tor the 
Springfield. Massachusett: 
We were pleased + velcome 
following guests ; 
Bob Stroman, Dur Plastic A a 
Che n icals: Joe He nairma 
SPE New Section Deve lopment bu 
Town, Reichold Chemica ( Clint 
Knitz Spaulding Co.; Veter 


in mton 
gha Brandes, Buffalo Section; Bernie Wet 
ninger, IBM Corp Bill Mitchel er 


SPE's Newest Section Reports Consolidated Molded Products; Jack 


Larry, Consolidated Molded Product 


. 
On Foundation and Activities Tom McCabe, Consolidated Molded 
F. W. Reynolds and L. N. Chellis Williams, N 
Vuleanized Fibre Co.; Frank Rydalek 
In July 1956 a letter survey w roces We hope to increase the Consolidated Molded Product 
sent to approximately fifty different membership appreciably during this Our president, Frank Revnold 
‘companies within a radius of 75 mil veal briefly highlighted the National Tee} 
Binghamton requesting thei Houghton February Speaker nical Conference St. Lou = 
terest and comments regarding the The Binghamton Section of SPE members who had not been able t Py 
rganization of a SPE Chapter in tl held its monthly dinner-meeting on attend 
irea. Their response was enthusiasti February 26th at the Vestal Steak Mr. Reynolds introduced the speak 
ind beyond expectations. As a result, er, Mr. John O'Connell. Mr. O’Conne 
i steering committee was formed and Our Vice-President. Mr. Emory s President of Consolidated Molded ; 
the first meeting was held in August Slaght presided. Guests were Al Ren Products Company in Seranton, P 
temporary officers were elected and nie, Daystrom Corp.; Bob Coyne, Con He is Past President and now Chair 
the organizing was underway solidated Molded Products: Werne1 man of the Board of The Society ot > 
Our first general meeting was held Shink, Ansco Corp.: Bob Skinner, the Plastics Industry. His subject wa 
n September, attended by 67 peop Consolidated Molded Products: Dick “The Value of a Plasti Trade On 
Jerry Formo was our main speaker Park, Houghton Labs; and Don Wol ganization.” 
He outlined the objectives and fune cott. Houghton Labs The speaker pointed out that SPI 
tion of the society as well as then After a brief business session, Mr. is predominately an orgar tion f ote 
plans for the future Slaght introduced the speaker, Mr. small businesses who need the weight 5 
Meetings were held in October and Russell Houghton of Houghton Lab ind authority that is associated witl 4 
November attended by 73 and 5: ratories. Olean. New York. numbers. Because SPI has, through : 
people respectivel) Mr Ho ighton discussed epoxies sound policies, in the past, gained th 
As president of the Binghamtor ind their applications. He briefly cov confidence of the consumer public 
Section and National Councilman, | ered the patent situation and the this imposes an obligation on SPI 
W. Reynolds attended the Nationa hemistrv of the epoxies to continue to disseminate ind i 
Conference in St. Louis where he pr Thi a ous available curing sys formation on plastie 3 
sented our petition for charter to th tems, including polyfunctional alipha In closit By Mr. O'Connell stressed 5 
Council which was approved and the tic amines, aromatic diamines, and that any trade organization’ ees a 
charter was formally presented at ‘reanic acids or anhydrides were dis s determined only by the amount of 4 
the banquet. There were five men sssed' in. detail. Thi speaker stressed effort supplied by each individual in me 
bers from the new chapter attend the ortant role played by the com the membership A 
inst the ain ti An interesting question and answet 


he epoxies for a given application. 


Mareh Meeting The speaker demonstrated the ap dress. | 
Mr. W. J. Stokes, President, Ele plications by means of samples. Of Section Officers } 
tromold Corp. spoke at our Mare! particular interest to the group were Officers of the Binghamton Se 
meeting. bobbins for precision wire wound re tion are: President, F. W. Reynold . 
Mr. George Sinden of the Eloy sistors, cast slip ring assemblies, I.B.M.; Vice-President, E Slaght 
Corp. is scheduled for our April meet three dimensional east models for Secretary, L. N. Chellis, 1.B.M.; Tri ; 
ing, his subject will be the “App photo-elastie analysis, potted coils surer, J. F. Gwyn; section director 
eation of Spark Erosion Princip ind transformers, injection cavities are J. Dew, W. J. Kupfrian, | \ 
the Machinery of Mold Cavities and for development parts, vacuum form Aimonetti, O. Farnan ; 
Components,” this will be suppl 
n ented by a 26-minute colored soul! | SECTION NEWS REPORTERS 
film. Mr. S. Levites, Preside mn News reports should be sent to Mr. Charles P. O'Donnell, Monsanto 
Hydro Molding Company will fo | Chemical Co., Springfield, Massachusetts 
with a talk on the application of this wee, 
Mr. O'Donnell accepted appointment as Section News Editor off 
principle to mold cavities illus | p 
by several case histories Ul rt of this year 
Our final spring meeting in May News must reach the Section News Editor before the fifth of eacl 
will be a dinner-dance. nth, unless special arrangements have been made for later ar: 
Our secretary’s records show mphance with your written request 
| 


t 


members, with 18 applica 
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Miami Valley 


‘Operation 


Understanding’ 


A. P. Young 


| mont meeting ol 
e Valle Section was held 
it the Golder Lamb 
Leb m, Ohio The peaker 
' ening was Mr. Saul M. 
n, and h inject “Opera 
inding 
Vl erstelt Vas, ! 1952, a 
" of a tive man team sent to 
i by the Mutual Security 
triutior to conduct seminars 
1) | if nereasing product vity in 
intry. A year later he was one 
four American observers at the 
roa Conference on Manage 
nt (OFEC) in Paris, and w: 
ne? nee th ot t} 
In Mareh, 1954 e agall 
Rely member of 
i} ent to conduct 
ng eminat In September, 
a | i i member of the first 
t carry the management pro 
wyond western Europe, This 
conducted eminar nm Variou 
Put ittended by appro 
sO Tur ndustria ts 
Mi tei secretary of tl 
( ! r International Progres ! 
Ma ren nt. whiel respol hle for 
ecru or ren ng the work of 
iveme tean sent abroad 
ir Government. He received BS 
1 MS degree from Massachusetts 


nor 
ep 
( nom 
rrodue 
; 


ne, and taught chemical 

n the graduate school 
Director of the 
Research Division of the 
consulting engineering firm of 
Kent-Willard. This associa 
ought him into contact wit! 
( poration, vhich firm he 
to join in 1930 as Techni 


rv. In 19838 he was mad 
dent, and eight years later 


IH philosophy of labor re 
and the firm’ policies and 
field have hecome 
know? 


thar th rad of the world’ 


or more than one billion 
nd childret ure still 
miditior vhich repre 
tl the level of ani 

They ! isily in 

ny ystem which holds 

thet promise of security, 


bye ( meealed be 


pron 
States has assumed 
tion that the achievement of 
stability is one of the first 
vard security for all people, 
it 3s the first step toward 
tability is an increase it 
t\ With this in mind, the 
chnical Assistance Program 


Saul M. Silverstein 


Was originally developed under the 
Marshall Plan. 


Under this program, some thirty 


teams, comprised of 150 managers of 


American businesses, have visited all 
of the western European countries, as 


vell as Turkey, Israel, Japan, Chile, 


and Mexico, The purpose of these 
Visits was to share experiences with 
managers of businesses in these coun 
tries in an effort to increase thei: 
productivity. 

According to Mr. Silverstein, the 
emphasis of the many seminars con 
ducted has been placed on = general 
management, production, marketing, 
and human relations, with the pri 
mary emphasis being put on the field 
of human relations. 

Mr. Silverstein points out that 
managements can do a better job of 
leading by teaching tolerance and 
understanding in the areas covering 
attitudes toward unions, government, 
taxes, security, and tariffs. He con 
cludes that what we all need is 
more understanding. Management 
should take the lead in accepting the 
responsibility for developing — this 
understanding at all levels of society. 


Newark 


Designing Polymers 
Robert A. White 


Despite severe weather conditions, 
approximately 65 members and 
guests attended the regular meeting 
of the Newark Section on February 
3th. In the absence of Bob Hoehn, 
the meeting was conducted by John 
Lombardi, vice-president of the see 
tion. 

Peter Simmonds, newly elected 
National President, addressed the as 
sembly, speaking briefly of the privi 
lege of serving in this honored posi 
tion. He also offered his congratula 
tions to the Newark Section on their 
progressiveness and for their support 
of S.P.E. activities. 

Dr. Frank C. MeDrew, of duPont, 
presented his views on Designing 


Polymers for use in Plastics. In his 
dynamic approach to plastics re 
search and development a 
chemists viewpoint, Dr. McDrew out 
ned the important role played by the 
materials processor, 

Shape was declared as being the 
key to the plastics business, with 
conversion into the desired shape be 
ing the fabricator’s function. 

The main enemies to the processo 
were defined as stress influence ir 
flexure, short time and long time at 
elevated temperature, and moisture. 
Two outstanding property 
ments being flex modulus, the resis 
tance to bending stress, and impact; 


require 


the latter property requiring test 
conditions more representative of the 
end usage of the item. 

Engineering properties of plastics 
are defined by the degree of poly- 
merization, with useful limits of 150 
to 10,000, In discussing these proper 
ties Dr. McGrew used the Alathor 
series of resins to show the relation 
ship of the maximum temperature 
limit, density and molecular wt. 
spread, presenting a three dimension 
al view of these relationships by the 
use of slides, 

With a chemical structure change, 
improvement of one property can 
also be accompanied by some slight 
gain in others, when proper control is 
exercised, 

Physical modification can also be of 
advantage to processors as demon 
strated by the grinding of Teflon to 
a finer particle size, resulting in 
production of a sheet free from pin 
holing. 

In discussing the “Selection of Pay 
Off Developments,” John M. DeBell 
of DeBell and Richardson Company 
stated that in such a fast moving 
industry a requirement for success 


is faith in the material or process; 
that success in one out of every four 
attempts is a very good average. The 
application of common sense is one of 
the most important factors in the 
development of plastics. This is shown 
in Dr. Bakeland’s use of pressure in 
the processing ot phenolics. 

Mr. DeBell cautioned that in every 
research or development program the 
critical point is that stage of pro 
gramming at which the decision is 
made to proceed with the program 
or to halt it. Many suecessful pro- 
grams were continued in the face 
of much criticism and adverse pres 
sure, 

Slides were shown of the testing of 
coated fabrics under tear stress in 
two directions. These tests deter- 
mined the type of fabric and type of 
joining to be utilized in a new concept 
of radome housing. This coated fabric 
was tailored to shaped sections, join- 
ed to form a mushroom shaped hous- 
ing and inflated at 0.4 pounds of air 
pressure, This heretofore untried and 
untested enclosure withstood winds 
up to 150 M.P.H. 
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Rochester 


A. Therrien 


C. Burton Wing and R. Hayes 


Western New England 


Industrial Applications of Zytel Nylon 


C. P. O'Donnell 


\lr. \\ in \\ | 
DeNemours & Company ‘ 
ured speake! il the ruary 
ne meeting of tf Western N 
England Sect Speaking 1 
race Dining Room at Bradley | 
Cor necticut Mii W; ad u 
Zvtel Nvylor ter being introdu 
the ech nar R: 
Mazur of American Cyanamid ( 
MATL 

fu ylending eight 

ry { 
manutactut ! plasti 
pplicatior t! er at 
n ot the ce fron 
ning to end, Flaming handker 
formed into d ird ball 
unde rscore his comn nie , 
beginnings the istics ndu 
and a rope, kt ed, tied and cu 
members of he idience det 
strated his re k on pi 
engineering principles. The duP 
represent 4 tect 
discuss prese! Zyt nvlor 
cations in indust d new } 
developme 

Mr. Wa mi nie consu 
for duPont, operates 1 ( 
end-use development applicatior 
tempting to find new uses for duP 
materia As these uses are de\ 
ed his group passes on engines 
knowledge on these new mater 
and works out fabrication proce 
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R. E. Welch and E. O. Redwine 


| j ‘ dinner, the siting’ ¢ i} 
nt 
a 
> t to bring 
| felt strony 
int 
» \ arked that West Coast plasti i 
ak 
kebruaryv 1 
Phe photo above show et |’ lent Have edict continu ring ‘ 
Rochester Section president t nd prog { teresting er 
ton Wing p gavel to R. Hay etings on topics of : rem i 
4 
membet 
rating 
n-comnanie 
t AM outstanding exampu f ind it er t 3 
tria api Lio Va erect) Liat 4 
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\ DY the ike? Mack Navy aker, lt 
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l, shipboa les wit i watertight Products Company, Marietta, Georgia ee hal 
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old stvle il stuffing too method 
i rod ch act a earring stah } 
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f veles) dipping. A newer product, nvi 
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meeting was closed Mi Rutland howed — exes 
On February 20 a plant visitatior samples produced b i t ibove 
is carried ut at the Hamilto procedures and ar ered a multit Beit 
Standard Propeller Division. Aft f questior 
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Seated left to right: Leo Siers, Program & House, Mr. Gillman, President: 
Harold Wilson, Secretary-Treasurer. Standing left to right: Richard T. Davidson 
National Director: Burton A. Cole 
Director; Bruce J. Stewart, Director 
and L. J. Vaupell, Director. These gentlemen are officers of the Pacific North- 
west Section 


Past Secretary Treasurer Boris V. Korry, 
Past President: Robert A Fulton, Former 


Pacitic Northwest 


Preparation of Plastic Foams 
Marvin E. Carr 


At a recent meeting of the North 
west Section, I J Philion of the 
Boeing Airplane Company gave the 
i address 

\ foamed plastic is an expanded, 
high molecular weight plastic having 
a distinct cellular structure, consist 


ing of either unit cells which are 
hollow spheres, or of interconnected 
cells. These closed or open cell foam 
plastics can be either rigid or flexible 
types which can be foamed-in-place, 
molded, sprayed, extruded or pre 
expanded in sheet form. 

The methods and materials used in 
the preparation of plastic foums are 
as follow 

1. Whipping in air and setting by 

heat or catalytic action (Urea 
formaldehyde, rubber latex and 
polyvinyl formal foams). 

2. Solution of a gas or a volatile 
solvent which is expanded unde 
reduced pressure and or increas 
ed temperature (cellulose acetate, 
polystyrene and vinyl foams). 

Steam produced by a_ highly 
exothermic condensation type of 
polymerization reaction which 
bubbles as the resin sets (pheno 
i’ and epoxy-phenolic foams). 

}. Carbon dioxide is given off in an 
isocyanate condensation reaction 
(urethane foams-rigid, semi 
rigid and flexible) 

» Evolution of an inert gas fron 
thermal decomposition of an o1 
ganic “blowing agent” (flexible 


Sixty two 


vinyl, silicone, epoxy and rubbe 
based foams). 

6. Use of phenolic, clay, urea 
formaldehyde, sodium silicate and 
glass microballoons with a _ re 
sinous binder system to form 
syntactic feams. 

The properties of the basic resins 
generally limit the physical, electrical 
and mechanical properties of the 
foam structure. The properties which 
make certain plastic foams suitable 
for aireraft applications are: light 
weight, ranging from 0.5 to 40 pounds 
per cubic foot, high  strength-to 
weight ratios, excellent electrical pro- 
perties over a wide frequency range, 
low thermal conductivities and good 
energy absorbing characteristics. 

Although foam plastics are still in 
their early stage of development and 
design data is far from being com 
plete, Boeing has made use of foam 
plastics either in sheet or foam-in 
place forms to solve many unique 
and entirely satisfactory aircraft 
applications. In order to qualify for a 
specific applications, military and 
specification together with 
operational requirements are all con 
sidered before prototype parts are 
fabricated, 

If the prototype part performs 
satisfactorily, a construction proce 
dure is written to permit the produc 
tion of the part. Beside using a foam 
with the necessary properties such 
process information as foaming pres 


sures, reproducibuity, toxicity and 
handling time is also considered. Ir 
foaming-in-place operations, there is 
a vast gulf between making a good 
foam in the laboratory and making 
a good foam repetitively in produc 
tion, 

Research for and evaluations of 
new foam plastics as ar 
developed are in progress at Boeing 
Airplane Company in an effort to 
achieve improvements tempera 
ture resistance, adhesion, electrica 
characteristics and thermal insulting 
properties, It is anticipated that foam 
plastics will be used increasingly it 
future aircraft designs for weight 
saving in electrical potting, thermal 
insulation, vibration dampening and 
foam reinforcement of bonded struc 
tures, 


Baltimore-W ashington 


Reinforced Plastics 
Fabrication Methods 


William C. Rainer 


Seventy members and guests heard 
Bob Brinkema, technical vice pre 
sident of Firmaline Produets  Ine., 
speak on “New Fabrication Methods 
in Reinforced Plasties” at the Febru 
ary 12 meeting at Friendship Inter 
national Airport, 

Matched metal molding,  plasti 
dies, and premix compounding were 
discussed, In keeping with in 
formal and practical presentation Bob 
kneaded in his hands a premix com 
pound, which was on display, and 
commented on an audience query that 
it was composed of 20% polyester re 


sin and catalyst, 15% sissal fiber (or 
% elay. Such 
compound is molded at 200 p.s.i. %% 
inch is preferred over ‘2 

Mr. Brinkema also pointed out that 
steel dies are invariably preferred 


glass fiber), and 65 


inch fiber. 


over plastic dies whenever — the 
economics of the situation allows. 

A huge chlorinator housing, made 
with epoxy tooling, was on display, 
and its fabrication described. Other 
items on display were: instrument 
doors, battery box, religious statue, 
dinner tray for air line service, spool 
trays for magnetic wire for interplant 
shipment ete. 

Jim Davidson, executive secretary 
of SPE, attended the meeting. 

Frank Reinhart, National Council 
man, gave a report on the status of 
the national organization. Bernie 
Achhammer and Al Lightbody dis 
cussed the next big event of the sec 
tion, Which is the First Annual Tech 
nical Forum to be held on Wednesday 
March 13, 1957 at the Naval Ordnance 
Laboratory, White Oak, Md. Admis 
sion will be by advance registration 
only. 

President Clare Milton adjourned 
the meeting. 
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Southern California 
Colored Pigments for Plastics ios, tho wan by 
John A. Stahmann ind direct These ine 
t 1) lent | 
Che Souther: for ~ February Meeting \ |’ lent; Robert 
met at Seully’s Rest M | | I t 
or a program on ed | H Robert | 
or Plasties About | 
nd guests were in attendam 1 1) ected directon 
Dr. J. B. Callaway, ‘the p he Monsa 
peaker, is the West t tiona Hol \rechnical rtment. 
Manager for E. I. DuPont de Po, aved eld. Ma isa te n the a 
urs & Con pany n the Pigment 1) il} rogral lon Koehe and M 
partment His talk { \) K | ‘ or 
American Chemica society DS | tartes | Mor ‘The Wor 
mald and spengel 195 ‘ ‘ fact t t Natur rot proved t hy 
trious techni bulletin fy Du olor film whie 
nd physi propertie 
igment colors s they \ dey 
tion of plastics, parti il ! 
nyl chloride plasticized 
eview employed the u \ € 
division of synthetu pigment | | } P 
The inorganic pigment grouy 
sists of lead chron ites, eud | f the conventiona aw ley 
bdates, Iron blues, tron oxides, ¢! as thi rh pre te) 
Xide, cadmiun reads, cad i ng ryt | renera et predict th, 
ows, and ultramarine b | 
as placed on the importanc = rit 
persion, brightness, low cost, +] ne 9 
ening with sulfides were noted ‘ ada 
Organie pigments are usually elas rh, ‘ at least it 
ified into azo and non-azo types. L \ , sats 
tations of the pigment dyestuff rf 
because of their greater or les P ‘ ‘ 
lones and Hansa Yellows that | ae 3 
been used successfully in the } a 
tics field. the yrecipit: ted : 
pointed out, such as, barium, ecalelu a 
nents in this group, the Red 2B, BON 
etc., were also described 
The phthaloeyan rhe na }) | { 
pigments represent the best leve \ 
resistance properties ol! t 
thetically produced pis | ‘ 
These substances are a 
dards for comparisor ere 
spects. 
Exhibits were show? rep adele 
tive igment colors and Die 
films. Ratings of bleedir 
crocking, lightfastness, 1 he New Low Pressure 
bility for the variou ‘ 
Glme pobyuxetl F. B. Rosenberger rformanes f the hig 
was emphasized that u secuiol eeting 
plications, because of ! M emperature is 
ibles, it is necessary to test pig ne 
any given formulation Phat Nature Forgot” t peratior 
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Kansas City 


Educational Seminar For Purchasers 
K. A. Kaufmann 


Che Kat City Section held its 


{ nthly meeting March 4 at 
Mill ! Restuurunt on the Cow 


( b I'l i. Thi vas the first of 
educational seminar e! 
Introduction to Plasties” de 
| purchasing agents and en- 
companie n Greater 
{it nict ist plastics All 
ke ere membet of the local 
! Attendanes Vas ust under 


Unfortunately, due to travel dif 
ilties two of the speakers were un 
ble to return to Kansas City in time 
r the meeting. Their presentations 


neluded in the second session 


the eminar although brief sum 

f their topies wer given at 
on by substitute speakers, 

|’ me ng if jendix Aviation 
nd Py dent of the section presented 
extremely nteresting introduc 

! “What re Plastics.” He dis 
hed between the) plastic and 

resins by explanation, 


nstratior ind examples. Nun 
role ere aisp ived ind the 


ftening ind haping principl 

ties W | istrated witl 

ghter. The distinetive 

burning test was also den 

trated na dramatic foam 
! conducted 

Mr. Car Bontemps of Rohm & 

HI D? ented the story of the n 


ne process, describing 
nd why it works and where it 
ised Hye amesc? be d the types of end 


products usually made, the materials 
ised n chine capac ties and econom 


Mi Fred Sutro of Spencer told 
it compression molding. He _ re- 
ited the history of the process; its 
leat ty to, and differences fron 
njection molding. Mr. Sutro explain- 


ed plunger molding transfer, semi- 


osit low pressure, contact and 

bag molding; and the types of ma 

terials nd products associated with 
el 


Mr. Charles Kucher, Spencer Chem- 
cal Company, talked about extrusion 
He explained the process and the 


rious uses of extruders with the 
equired process modifications. Typ 
‘ products, relative cost savings 


nd market potential were discussed 


Mr. Bill Short of Regal Plasties ex- 
plained fabrication methods generally 


ploving fibre glass lamination, 
ping and assembly. Finished items, 
is suitcases, were displayed and 


the various plastics and methods of 
brication for them were pointed out 
ind discussed. Strength and cost ad 
touched upon and 
inge of end uses related. 
K. A. Kaufmann was moderator of 
this session and following the talks 


antages were 


short question and answer session 


was conducted with the speakers act 
ing as a panel. All who attended felt 
that the seminar was very worth 
while and indications were that ar 
even larger attendance may be ex 
pected next time. 

In part II of the seminar, to be 


held April 4 at the same location, 


more detailed presentations of in 
jection and compression molding will 
be given along with individual talks 


on cellulosies, vinyls, styrene, acrylics, 


nylons, polyethylenes, and thermo 
setting plastics. 
February Meeting 

The Kansas City Section held its 
regular monthly meeting February 5 
at Milleman’s Restaurant on the Cour 
try Club Plaza. The featured speaket 
of the evening was Ken Hayes of 
the Taylor Fibre Company, Norris 
town, Pennsylvania on the subject ot 
general applications of industria 
laminates. 

Mr. Hayes outlined the typical pro 
duction procedures for sheets, rods, 
tubes and channels of industrial lam 
nates as typified by Taylor’s products 
and including maximum sizes avail 
able. In detailing structural make up 
of such materials he outlined the hig! 
strength properties of melamineglass 
the high temperature resistance o 
silicones, the high strength and | 
moisture pick-up of  glass-epoxies 
and the general properties of paper, 
canvas glass phenolics. The 


ow 


various end uses, advantages and 
limitations of each were discussed. 

Various fabrication methods, such 

as punching, drilling and milling wer 
exnlained in the light of optimum 
efficiency. Cost and weight saving 
aspects of the various materials wer 
pointed out in comparison with other 
fabrication materials such as metals. 

In the March & April meetings of 

the section an ambitious program is 
underway under the joint auspices of 
the Educational and Program com 
mittees. It is entitled “INTRODUC- 
TION TO PLASTICS” and over 100 
purchasing agents and engineers from 
the greater Kansas City area are in 
vited to attend. The aims of the 
program are: 

a.) To acquaint purchasing, engi- 
neering and other’ interested 
personnel with basic PLASTICS 
information and to increase the 
prospective use of plastics by 
their respective concerns, 

b.) To promote interest from pro 
spective members, 

c.) To provide participation 
section activities by a larger 
group of members. 

Both meetings are regular dinner 

meetings of the Section. Free litera 
ture, including The Modern Plastics 


Properties ( nart na Prime? 
Plastics sectior given to the 
guests, The meetings take two hour: 


and every speaker is a member of the 
section. The programs follow 

First Session 

A. Introduction; “What are Plas 
tics”, P. G. Fleming, President SPI 


B. Processt | tilizatior of Plas 


Injectior Molding Process, J 
EK. rguson, Avsco, Ine. 


2. Compression Molding Process, 
C, M. Moore, C. M. Moore 
Company 

Extrusion Process, C. G 


Kucher, Spencer Chemical Con 
pany 

1. Fabrication, Bill Short, Rega 
Plastics Company 

Second Session 

A. Introduction; Categories of 
Plastic Materials, P. G. Flen 
ing, President SPE 

B. Thermoplastics 
1. Acetates, W. P. Gideon, East 
man Chemical Products Com 
pany 

2. Vinyls, Alan Donaldson, Bake 
lite Company 

3. Styrene, Howard Hamilton, 
Monsanto Chemical Company 

b. Aerylic, Carl Bontemps, Rohn 
& Haas 

5. Nylon, Robert Thomson, Du 
Pont Corporation 

Kennet \ 


Kaufmann, Spencer Chemica 


+h. 
Polve nviene, 


Company 
C. Thermoset Plastics, George 

Roach, Holiday Plastics 

Initial plans for these meetings 

were laid by last year’s educationa 
and program committees, headed by 
Millard Davidson and George Roach 
and these have combined with the new 
committees headed by Bob Thomson 
and George Heflin respectively. The 
thorough planning of these groups 
should result in complete success for 
this ambitious undertaking for a 
section now only two years old. 


R. 1. and S. E. Mass. 


Automatic Injection 
t tic Injection 
Glenn A. Tanner 
The R. LS. E. M. Section ex 
perienced an almost record turnout at 
their February meeting at Wayland 
Manor in Providence, R. I. to hear L. 
A. Ulmschneider fron Eastman 
Kodak, Sixty-six members attended 
the social hour and dinner but, by the 
time President Sydney Lohman of 
Lester Phenix, called the meeting to 
order, nearly 80 people had gathered 
to hear the feature speaker. Mr. 
Ulmschneider first presented a 30 
minute film showing the automatic 
injection operation at Kodak Park. 
This film dealt with details on the 
construction of molds for automatic 
yperation and the importance of this 


mold construction. It also went into 
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New York | 
chich parts “are carried New Method of Producing Preforms 
—— ae For Reinforced Plastics Parts 


ecessary ive Spe tics irts cit bed at the leViatior 1) m t 
gned equ nent ‘ ry the Rei ure wher t 
capable ntinues 1) sect i | ilar he taurant ] 
thout me ( L. S. H. A. Young, ex The hig reprodu 
ibility to produce uniform ‘ dent f the Pr result of the 
not the mi re thi t cdescriber the technique error t 
lesig! pron t permit econo! ca t n rul \ ing iil 
Nlore thougut t or duct reintorced plasth rate nave ‘ 
mstructior ry Since the proce ‘ 
eration 99.9 percent tio? e Toul uivantage the quantity productior 
t sufficiently good. To have ct un (1) permit variable elatively costly. H eve 4 
mee i iif pe} ( nesses cle oft part (2) igre nly ib it 
‘ es a high degree of umiformity fon itched wt 
costly i ‘ ‘ Se ! 
rrectinge t d | juality part to part (3) vhic vould { 
tated mus capable ify ) mits peed production { t Pressurt ) 
hout down time retorn ind (4) provides mecha i na dua ‘ ” 
He particularly pointes t tne ntire preform productiotr Design ! ition Live t 
pe of eject fror the n clearly determined ‘ 
} 
fo proof. To tain t ‘ Ssentialiv. the Pre urtorn Young, the rit 
ind that ofter wetter Si? il pu molding \\ ite? il if of oct rhe 4 
fect the simp methods the t I ng nbe n dep raw 
idded gadgetr ntl able proportions to a tank 1! 
hich thev are agitated to form a 
He prefers e use of k ya 2 as New look at an old process 
eeves ! preference nor ! f even consisteneyv. The lurry 
trippel niat Phe ne? tered te thre mold cavit The t! ! 
| n the preforming press The mold W | 
k 1) ) ‘ ; 
on o1 vhich pieces trot i) ! f perforated male and t ale ervice e | t It 
te] Cin lar he ‘ nrefe? ile me! After the Division ol hee echold en i lr 
\ 
irged to the mold, the lower mold White Plains, N. Y. Mr. Turner sur 
that using al complicated eject } gpainst the uppet! mat ead | rl 
> au naAaclie ie i 
mportant. t n i? ind queezing out the pointing it the potentia f 
| 
luctic t; ha +} neniy te ( sing pre res are ol the CeSS fol par protot ‘ 
du nm, ) e the ‘ 
eor) \ ‘) After the pre developmental quantith 
pacit compressed the aesired This proces nuse for. eal 
OZZlt re ] 
vsten nd the gat correct) lensity, the mold epens, the preforn cor ts 4 iving up reinforcing mat . 
| feature + he inal\ ( iutomatica erected and a new or clotl nthe tematie w;wouring 
tested in advance, but the tin per ite 0 siurl metered into the predete? ned qual ind NY 
loing ha Lond d cavits The ejected wet preforn nserting the male plug to the ae red 
’ th and n production then moved to a drying oven. The depth. As the plug inserted, the est 
| r fi hed preform can then be used 1 resin rise n the mold etting hye 
he machines are 
tandard nate! } mets lding fabri and adr ne out oy 
protected wit safety devices standard ma ed meta , ill 
ontingencies, The strall rods preforming cyet IS about trapped ne re Phe ma 
f th thod that i ! 
thy econas ure o ‘ mie 2 ‘ 
strain Ss o measul M late | ld 

] ost qdevetopn nt we Ws Wood car redu nye 
sure applied and these are used pin Fie 
standard ettinos for eac mol een carmrmed out on! tures of glas cost ol } rt run part ‘ it 

nd cott fib olas eal ) ed o1 oth femal nd 
assure that these devices are ind ! ers; 1 ) ‘ 
notane elng about the optimum ratio mold membet cling ( 
ng constant nprotectio 
tested ind inspected ever } } nig ! n ‘ ‘ peri 
al 
L. A. Ulmschneider made a specifl YD glass; however, addition of cot ture curing resins, depending o1 ‘ se 
mproves mpact strength, Othe part The proce particularly 
point that he does not believe . 
vorking to the maximum capacit f es of reinforcing fibers car ultabl 
VOrK 1aX ayy ( 
mations ‘ = } dome 
inv piece of machinery or equipment ised erying combination ed pat a raqdot 
In his & oz. injection machines, abou 
the largest shot they use Is 9-5/4 0; 
Sinee the machine = never working in constantly, <4 hours a day, 6 days A. mi DeMatteo Appointed 
to capacity, parts breakag ind 1 week, for 2-2 years with but » Farrel-Birmingham Company, In 
maintenant kept to an absolute down ven thougn Ansonia onnecticut, as a uunced 
The ble | = < i ‘ 
: +} hact . ‘mar the ty t rf dolp 
minimun 4s an exampl perform ance he appointmer of Adolphe J. 
ff his thinking in this regard, as ‘ tne plant to date, it 18S stil ar Matteo as General Manager of th: r =A 
f s thinkin regara, 
is in mold design, ! cited al excellent example of what can Company’s Watson-Stillman P1 1) - 
lor ry nning os rse 
stance where one of their n Roselle, Ne 
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Detroit 


Effect of Good Design on Business 


Mac Nichols 


| 1) Se ! the SPI 

nt a ! t ng 

worn inn « ia ind 
ate rY mit) ne wuest 
! epged r ! 

g of the industrial designing firm 


In his talk, Mr. Sundberg, who is a 
f plasti n the moder 
He tuted that 
there an evel increa ny demand 
‘ public for newne ind 

the h of thy ck a 
ired Mr. Sundberg dramatize 
effort the engineer and to 
yinate product that Tully meet 
‘ eri nating requirements of 

na t 


to maint i balance 

One of the most common tautt ! 
to re ole n trad 

vhen deve ping a mroduct 


~ to erente i new irticte vherei! 
the does yt ‘ it ‘ 
eing ntiiuenced by ‘ 

has mace ts presence felt n Uti 
irre? trend in household products, 
tftice machines, furniture, toys and 
itutomobils Kacl more and 
nore new items are being introduced 
and present articles are re 
designed to embrace color harmony 
vith eve pleasing contours so that 
ittractiveness as \ t operating 
eff crency can offered to the public 
Anv article produced that has beer 
properiv engineered and designed Ww 
e| tself, 

Mr. Sundberg gave letailed a 
counts of anv items that his fin 
La een called upon to create and 
howed where there was a_ definite 
corretatior etween ir Volume ! 
Lies and ad desig He concluded 


ait at i COLOTOCE 
slides depicting an array of futuristic 
prototyped under his direction, many 
ff which have already taken a pro 
minent place nm our present day 


economy 


Upper Midwest 


Mylar Properties and Applications 


Ww. W. 


members heard Mr. 
James C. Couturier of | I. duPont 
deNemours & Company, speak about 
Acting 


n the capacity as duPont’s area re 


the miracle film “Mylar” 


presentative for industrial film, Mr. 
ead 
with a film entitled “What’s It To 


You?”. Samples of Mylar as currently 


( outurt pie 


ised ! Various applicat ms were 
passed among the members 

Mr. Couturier noted that Mylar, an 
rriented polyester film, has high 


tensile strength, exceptional tear re 


ance, and high impact strength, It 


remarkably stable between -S0 
ind 300°F, Chemically Mylar is un 
affected by greases, oils, acids, 
alkalies, acetone, carbon 


tetrachloride, ethyl acetate o1 electri 


ca Varnishes Mylar a splays high 
dielectric strength, low power factor, 
as we as high volume and surface 
resistivity Prolonged contact witl 
pheno and creosols tend to cause a 
breakdow! ! materia severe ny 

at \ b 


factors prevent the use of Mylar for 


ating materia n closed my Sea 


Everling 


fabricated, stamped or die-cut, print 


ed, SILK Screened, and can be bonded 
to wood, metal cloth, paper leathe 
and plastics. It is used in the book 
binding and shoe industries, as furni 
ture covering material and in- such 
etectrica tems as capacitors col 

and electric motors. It is used in the 
home for wall covering, furniture 


covering and for drapes. It is used 
n fabrics for casual and dress wear, 


Venicties 


as Well as for upholstering in 


of transportation, Mylar is used it 
ropes, cables, wire coating, and vapor 

d dust in 
sulation 


Since Mylar does not contain any 
r, Mr. Couturier noted 
that his company supplies Mylar as a 


plasticizers it offers good resistance 


to weatherin 


clear transparent Tin n thicknesses 
running tron OOORS to ncehes, 
Its extreme strength combined wit] 
clarity and pht welgnt make this 
material a higniy desirable packaging 

iteria While heat sealing of 
al mprad ca mp Sipe t 
Vas stated that adhes t iva 
ible for bonding of thi m to itsell 
In this manner sky-hool Da ms 
have een fabricated 


Mr Coutur noted that while 
Mylar is st relatively new to the 
its exceptional properties com 

ned with its versatility of applica 
on is leading to virtual unlimited 
nd uses. N deus for its use are 


continually evolving and it promises 


be a materia ihout which much 


be heard 


Eastern New England 
New Officers 


Charles P. Pechulis 


Officers of the Eastern New 
England Section for 1957 are: presi- 
dent, David Towler, M. W. KAlogg 
Co.; vice president, William Nissen, 
Bakelite Corp.; treasurer, Robert 
Ward, Improved Machinery, Ince.; 
secretary, George Kovack, Foster 


Board of Directors members are 
s follows: Three Year Term, Joseph 
Clancy, Emery Industries, Gim P. 
Fong, Raytheon Mfg. Co., Alfred 1. 
Simon, Raytheon Mfg. Co; Two Year 
Term, William Nissen, George 
Kovack, Robert Ward; One Year 
Term, David Towler, Josiah D. 
Crosby, Hood Rubber’ Co. Prof. 
Albert G. H. Dietz, M. I. T. 
Committee Cl rmen are: Ralph Li. 
Mondano, Raytheon Mfg. Co.—Pro 
fessional Activities; Gim P. Fong 
Membership Committee; Frederick P. 
Quartarone—Credentials Committee; 
Joseph P. Clancy—Program Com 
mittee; James P. Truitt, Sylvania 
Klee, Co—House Committee; Charles 
P. Peechulis, Northern Industrial 
Chemical Co.—Publicity Committee; 
Prot. Russ W. Ehlers, Lowell 
Technological Institute—Education; 
William L. Root, Raytheon Mfg. Co. 
Election Inspectors; Robert S. Ward, 
Finance and Auditing. 


Healey Joins Standard Tool 
Joseph Healey has joined 

Standard Tool Co., Leominster, Mass., 

to accept a newly created position as 


general sales engineer. 

Maintaining a base of operations in 
Buffalo, N. Y., Mr. Healey will cover 
all areas of the United States except 
the New England and metropolitan 
New York territories for the Massa 
chusetts concern, supplier of machi- 
nery and equipment for the plastics 
and rubber fieids and other indus 
tries since 19i1, 

During Mr. Healey’s tenure as vice 
president and sales manager of 
Manco Products, Inec., Melvindale, 
Mich., he supervised the preparation 
of a manual regarded as the first 


authoritative handbook on the fabri 


ation of beryvilium copper components 


and their uses in molding, die cast- 


ng, and stamping. He also pioneered 
n developing and perfecting proper 
ipplications of these materials, and 

is anticipated that he will perforn 


a similar function in his new position 
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booki reviews 


The Condensed Chemical Dictionary. 
Fifth edition, revised by Arthur and Elizabeth Rose. 1200 
pages. Reinhold Publishing Corp., New York, 1956. 
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Louis ©. Barail 
1956 Supplement to Book of A.S.T.M. Standards, !nclud- 
ing Tentatives, Part 5, 320 pages. Published by A.S.T.M.. 
1916 Race St., Philadelphia, Pa. 
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Figure 12. Exploded view of parts 
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<) Figure 11. Thermocouple removed from assembly 


ANNOUNCING THE NEW IMPCO 


MODEL HA28-600 
28-32 OUNCES 


| 


Injection Plunger Speed... per minute 


COM Adjustable to 30 inches 


60 HP — 220 440V — 60C —3 Ph 


SEND FOR BULLETIN P-113 
FOR COMPLETE SPECIFICATIONS 


IMPROVED 


MACHINERY 


NASHUA NEW HAMPSHIRE 
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Dual Thermocouples .. . trumentation rate action, whi t, if designed 
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Poliplasti (con't.) 
and for downspouts concealed 


walls of m: buildings. 


LARGE BOAT 

A 50 ton motor 
May, capable of 
place a ferry plying | 
and Calabria. The vessel 
duces the length of voyage 
> minutes, 


isonry 


vessel, launches 


50-55 mph will 
etween S 
which 
from 
only has many plastic « 
ponents and 


ation of 20 years development. 


PROGRESS IN THE AREA OF 
PRESSES FOR PLASTICS 

\ Triulzi 

A description of the 
duced for the plastics and metal 
ing industries. Injection 


represents the 


sion equipment, in various sizes, 
nating presses, multi-plated equip 
ment and special presses are illus 


trated and described. 
NEW 
MENTS IN PLASTIC 

Nest - Pack, a contoured 
sheet, is used to separate fruits 


vegetables from each other, both 
separate layers and in the same layer 
The Nest-Pack sheets are formed 


from rigid vinyl in 


a variety of $812 


om 


presses pro 
work 
and compres 
lam 


plastic 


WITH HYDROFOLLS 


35 to 


TYPES AND NEW DEVELOP- 
PACKAGING 


and 


and colors to meet the requirements 
of the package. The sheets are non 
toxic. 

SECOND INTERNATIONAL CON- 


COURSE FOR THE 
OF PLASTI RIV-MEL 


Description of the concourse and 


the prize 
cated from 
sheeting. 
THE EIGHTH INTERNATIONAI 
PLASTICS CONGRESS 
—Giorgio Anglesio 
A report on the 
stracts of the papers presented in 


winning 
Plasti Riv-Mel 


congress and 


five sessions 

NEW PROSPECTS IN 
OF PLASTICS OFFERED BY 
NUCLEAR MAGNETIC 
RESON ANCE—Arrigo Sandri 


exhibits fal 


ib 


APPLICATION 
LAMINATES 


of 


laminated 


the 


THE STUDY 


A review of the recent methods a1 
applications in the field of nuclea 
magnetic resonance measurements and 
descriptions of the equipment and 


techniques involved therein, 


THE NEW TYPES OF POLY- 
ETHYLENE—Elvio Fachinelli 


The field of polyolefins is presently 
ap 
market 
high pressure polyethy 


expanding caused in part by the 
pearance on the commercial 
of new types: 
lene of high and medium density; 
pressure polyethylene; low 
and isotactic polypropylene; 
types of polypropylenes and 
ated polyethylene. 
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le vible 
seamless utility 


dent-proof, 


pail of polyethylene, 
made by Republic 
Molding Corporation, 
Chicage, HL, and 
colored with 


Gerine DRYCOL 


with Drycol 


When Republic wanted a coloring agent for this big 
polyethylene pail, they knew they would get perfect results with 
Drycol, Gering’s one-step unit-packaged coloring agent. 
The pigments in Drycol are the same time-tested 
pigments used in compounded thermoplastics you buy already 
colored. They are light-stable, heat-resistant dust-free, and 
carefully color-matched by Gering. 
Drycol is packaged in units to color one hundred pounds 
of plastic. You have no weighing to do—and no chance of error. 
Drycol helps you produce special orders in a hurry . . . cuts 
your inventory costs on colored plastics. 
Immediate shipment of all standard 
and special colors, 
Blend-Eze, Gering's specially 
developed wetting agent, can 
be used with Drycol to give 
superior color dispersion 
and eliminate dusting. 


Drycol is also available 
in special tinsel, metallic, 
and pearl effects. /t 
will pay you to check 
with our technical 
service department. 


the one-step plastic coloring 


Pioneers in modern plastics for over 30 years! 


Sirty nine 
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versatile 


TEMPERATURE 
CONTROL 
UNIT... 


INJECTION MOULDING... 


where a single stabilized temperature is adequate for some 
small molds or molds with shallow cavities, it increases 


production and reduces rejects. 


VACUUM FORMING . . . where metal molds provide for 
water circulation, better finished products will result if the 


mold temperature is controlled. 


SHEET EXTRUSION . . . can be stepped up in speed and 
quality when each calender roll is kept at a proper temper- 
oture ... to start the run and during it. 


THE MODEL 6012 was designed to do the typical Sterico 
job of temperature control —— super-fast heating, super- 
sensitive, fast reacting heating control, small water ccpacity, 
high water velocity, and modulating cooling control. 


Can also be used in conjunction with Sterlco Models 6002 
and 6003 DUAL Units where MORE than TWO temperatures 


are required, 


“4 MODEL 6002 

The mobile temperature con- 
trol unit functioning in lead- 
ing plastics plants from 
coast to coast. Ready to 
operate when connected to 
electricity, water, and drain. 


MODEL 6003 
A compact unit designed for 
permanent installations. (Can 
be equipped with casters.) 
Requires less floor space 
thon Model 6002 with same 
capacities. 


Send for descriptive bulletins. DO 47 Now! 


EXPORT: Omni Products Corporation, 
460 Fourth Ave., New York 16, N. Y,. 


INDUSTRIAL CONTROL DIVISION 


3732 N. Holton $t., Milwaukee 12, Wisconsin - 


Glass-Flake ... 


higher than commercial laminate +2. Especially interest 
ing is the Tan 6 or the mechani dissipation tacto 
This figure shows that the flak minate can sorb 
nearly twice as much energy as f the other two 
laminates. In more common terms, s shows that If al 


energy absorption test such as the | pact strength 
were run, the flake laminate should be quite superior. 
This has not been confirmed by actual impact tests to 
date. 


It has been proposed that the plate-like construction 
vith each plate being reinforced by other plates should 
make these materials superior fron the Viewpoint of 
penetration. Whether the penetration is attempted by 
such common agents as ultra violet light or by bullets, 
resistance should be better. However, only fragmentary 
data have been obtained so far. 

I will now briefly touch upon our future plans. First 
ind foremost, we are interested in studying the variables 
due to the flake. To this end, Emhart has been awarded 
a contract to make glass flake. 

An experimental procedure has proven to be mode 
ately successful but the equipment did not allow reaching 
the steady state. Enlarged equipment is now being con 
structed. It is hoped that this will produce flake which 
is flatter and stronger than presently available flake. It 
is also anticipated that if the equipment performs as ex 
pected, flexibility of operation will be greater than com 
mercial production and the study of such variables as 
flake thickness, area to thickness ratio, and like variables 
can be studied more readily. 

It is also believed that the proposed method of mak 
ing flake will allow the application of finish and/or resit 
to nascent glass surfaces. By spraying on the resin it is 
believed that resin layers of one-two microns may _ be 
achieved. It was mentioned earlier that flake laminates 
were superior in mechanical properties to the molding 
compounds available. If the resin can be applied to the 
flake in the forming stage and held at the B stage, it 
may be possible to produce a better molding compound. 
Since molding compounds are, in general, more uniform 
than products which are produced by hand lay-up meth 
ods, the big bug-a-boo of non-uniformity may be greatly 
reduced, It should be stressed that the work under this 
contract is of a research and development nature and 
while the method proposed appears feasible, it must still 
be proven. 

In addition to the Emhart contract, it is anticipated 
that a second contract will be let by the Ordnance Corps. 
This second contractor has not been chosen but the de- 
sired area of work would be the improvement of the 
mechanical properties of flake laminate. Optimum con- 
structions and improved fabrication techniques will be 
studied to exploit te the fullest the properties inherent 
in flake glass. 

To summarize, it has been demonstrated that a flake 
glass laminate can be made. While these laminates ar 
not superior in all properties, they are acceptable for 
some applications in their present stage of development 
and are quite superior in some aspects. The aspects which 
are most striking are the extreme stiffness. energy absorp- 
tion ability, and economy of this type of construction. 
Room for improvement exists and ean reasonably be 
expected. The Ordnance Corps, through local and con 
tract work, will endeavor to fulfill these expectations. 

The author wishes to acknowledge the work done by 
{rmour Researc/ Institute, Emhart Var ufacturing Com 


pany and Linden Laboratories. 
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Pioneer Valley molding cycles 7 
Kovach Talk On hit faster pace 


Plastic Sheeting with new 


Jack Perkins 


Single stage 


The Pi er Va 
Society « Plast king 
| 
Grant Company, I ts Febn 
} re eld Wa 
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iustries ! t rece pa with improved characteristics that reduces press timc through improved % + 
ine LO) | 
Durez 18441 has been specially formulated with a very fast rate of cure gf 
The pac y Among the many applications for which it will be found superior are 1 
wt ages, those with molded-in inserts—it will not corrode electrical contacts 
pa iP 3 i ent Insulation resistance ts excellent well above the average tn materials 
at Oot general-purpose type Its low vravity is a distinct economy factor, an 
you'll like its deep, lustrous finish when molded 
This new phenolic ts suitable for use in compression or transter presses a 
A special granulation facilitates high speed molding in automati¢ “hag! 
. machines. For your convenience it is stocked in 6,8,10 and 12 plasticity 
Victory Mfg. Expands 
Try Durez 18441 on one of your next you'll want more right 
flected it tin away ! Data sheet available on request 
Singer, Presi Victory Manufa 
Harold L, S: is been name 
Victory’s 1} itive Vice Pr nt 
Mr. Samuels for 12 vears admit Phenolic Plastics that Fit the Job f 
trative office) 1) Ja ‘ 
and most recently t ( £ 
Molded Products Co. as a 
DUREZ PLASTICS DIVISION 
baward F. Abbott: Vi G HOOKER ELECTROCHEMICAL COMPANY 
Manage ior tl past 1104 Walck Road, North Tonawanaa, N.Y 
also been app i Vie | 
SPE JOURNAL, Ay 1957 


| 


CLASSIFIED ADS 


Save on Mold Costs 
General trade equipment limited of 82/90 Seymour 
Place, London, W. 1. have a large tool capacity for plastic 
‘lds of every description and would welcome enquiries. 
The fine tool making with which Britain is associated can, 
ve believe, show material savings. Deliveries will bear 
favorable comparison and, if necessary, the tools can be 
flown over to any point in the United States. If you are 
nterested in substantial savings in your tool costs we 
know We can help. 


Physical or Polymer Chemist 
MS or PhD Preferred to carry out polyethylene poly- 
mer research work of a basic nature. Texas Gulf Coast 
Location. Well established company with ample oppor- 
tunity. Permanent position with excellent employee bene- 
fits. Send resume, recent photograph and salary require- 
ments. Reply Box #1257, SPE Journal, 34 East Putnam 


Ave., Greenwich, Conn. 


Seeking Injection Molding Supervisor 
Responsible position for aggressive, experienced man 
as General foreman. This is a large machine operation; 
modern, progressive company, best of opportunity to 
advance 
Phone or write for interview. LINCOLN MOLDED 
PLASTICS, INC., CIRCLEVILLE, OHIO. PHONE 610. 


Compression Molding Superintendent 

Large New England plastic molder seeks compression 
molding superintendent to assume full responsibility of 
9) man compression molding operation. Vast technical 
background not essential but must have good leadership 
and administrative qualities. Will pay relocation expenses. 
Send resume and salary requirements to: Box #1157, SPE 

Journal, 34 East Putnam Ave., Greenwich, Conn. 


Plant Manager 
Michigan Injection Molding Company serving the 
\utomotive and Refrigeration field. Must be experienced 
n Acrylic and Nylon Molding. 
Some tool design and estimating. Opportunity un- 
limited for the right man. Send complete resume with 
salary desired. Box 957, SPE Journal, 34 East Putnam 


Ave., Greenwich, Conn. 


Color Chemist 
Plastic Company located in New England desires 
Color Chemist. Company has been on expansion program 
for past several years; this is a splendid opportunity. 
Would prefer person with plastic color experience. Salary 
to be discussed. Write Box—857, SPE Journal, 34 E. Put- 
nam Ave., Greenwich, Conn. 


Plant Manager 

The executor of an estate requires a thoroughly ex- 
perienced man to manage a plant with four large injec- 
tion molding machines. Man must know: 

Operational Molding technique; Be familiar with 
Plastics Engineering; Be conversant with maintenance; 
Have sales and Management personality; Take complete 
charge of operations of plant. 

This is opportunity of a lifetime for a capable man 
willing to relocate in Western Pennsylvania city, and 
solely responsible for competent operation of plant. Write 
to box 1357, SPE Journal, 34 East Putnam Ave., Green- 


wich, Conn 


Seventy two 


Position Available 
Chemist as group leader in research and development 
of additives (plasticizers, stabilizers, ete.) for vinyl and 
other plastic material. Ph.D. preferred. Central location. 
Please include resume and salary requirement. Box 757, 
SPE Journal, 34 East Putnam Ave., Greenwich, Conn. 


CHEMICAL ENGINEERING, Production and 
Development in Plastics. 
PANELYTE DIVISION 
St. Regis Paper Company 
North Enterprise Avenue, Trenton 8, N. J. 


Opportunity development and research—we have an 
opening in our materials and processes section for a 
young engineer or chemist who wants a career in plastics. 
We are active in many phases of plastics, with excellent 
laboratory and production facilities. Extrusion, injection 
and compression molding. Good retirement and extra 
benefits, including patent and imagineering awards, and 
advanced educational grants. Stimulating working com- 
panions. Excellent residential areas. 

Write to: Mr. Frank A. Martin, The Hoover Con 
pany, North Canton, Ohio. 


Design Engineer 
Midwest pharmaceutical company requires industrial 
design engineer for design of special packaging and com- 
ponent parts. Knowledge of plastic materials and molds 
necessary. Salary open. Box 1057, SPE Journal, 34 East 
Putnam Avenue, Greenwich, Conn. 
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Allied Chemical and Dye Corp., National Aniline Div. 7 
American Cyanamid Co. 73 
Bakelite Co., A Div. of Union Carbide & Carbon 
Corp. 13-14-15 
Crucible Steel Company of America 21 
Detroit Mold Engineering Co. 1s 
Dow Chemical Co. 50 
Durez Plastics Div., Hooker Electrochemical Co. 71 
E. I. duPont deNemours & Co., Inc. 10-41 
Eastman Chemical Products, Inc. 22 
Enjay Co., Ince. 17 
Escambia Chemical Corp. 53 
F. J. Stokes Corp. 16 
Frank W. Egan and Co. 20) 


General Aniline and Film Corp., General Dyestuff Div. 3 
General Dyestuff Co., Div. of General Aniline 


and Film Corp. 3 
Gering Products, Inc. 69 
Hercules Powder Co. 74 
Hydraulic Press Mfg. Co., A Div. of Koehring Co. 19 
Hooker Electrochemical Co., Durez Plasties Div. 71 
Improved Machinery, Inc 66 
Koehring Co., H-P-M Div. 19 
Monsanto Chemical Co. 6 
National Aniline Div., Allied Chemical & Dye Corp. 7 
National Distillers Products Corp., 

U. S. Industrial Chemicals Div. 4 
National Rubber Machinery Co. & 
Phillips Chemical Co. 9-10-11-12 
Shell Chemical Corp. E 2 
Sterling, Inc. 70 
U.S. Industrial Chemicals Co. 

Div. of National Distillers Products Corp. 4 
Union Carbide and Carbon Corp., Bakelite Co. 13-14-15 
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CYANANID 


CORROSIONEERING witn LAMINAC® 
(Polyester Resins) 
Reinforced Plastic Trays outlast metal 
prevent contamination 
in drying corrosive materials 

Durine two vear { nt QO00 drier travs rust. Men worku th the trays like their lighter weimht 
molded of reintor | | | } of } 

» oat tal | tra hin ellent 
tray buse at Cy Nev On th 
Jersey. a Willow | vi, W \ | ta 


AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION —_CYANAMID 


32D Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montreal 


Offices in: Boston - Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 


Los Angeles - New York » Oakland - Philadelphia - St. Louis - Seattle 
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Here’s the brand new Hercules linear ethylene polymer that is 
the talk of the plastic industry. It may be just what you need to 
improve a present product or create a new one. 


HI-FAX— Now available for limited production runs, this new plastic is 

already recognized for its ability to supply premium properties at sur- 

prisingly low cost. What characteristics are you seeking? Heat resistance 
or low temperature resistance? Rigidity or tough- 
ness? Di-electric strength or chemical resistance? 
Improved gloss, wide color range? Hi-fax has them 
all and more. 


Che moldability of Hi-fax is another 
reason so many fabricators are ex- 


cited about this completely new ma- 
terial. Hi-fax is moldable in a variety 
of items ranging from .012" wall dis- 


posable cups at rapid cycl 


es to deep 


baskets. It is form 


HI-FAX SOLVES A TOUGH PROB- 
LEM— The plastic selected for this 
chemical ware had to meet a long list 
of qualifications. It had to be un- 
breakable, sterilizable, autoclavable, 


non-toxic, odorless and tasteless. Hi- 


fax met them all. Resistant to a wide 


range of corrosive chemicals such as 


hydrofluoric acid, glacial acetic acid, 

and aluminum chloride, Hi-fax is 

ideal for such other uses as carboys, For technical data on Hercules plastics, write: 
battery acid containers, chemical 

handling lines, and hospital ware. 


Cellulose Products De partment 


HERCULES POWDER COMPANY 


King ilmington 99, De 
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